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ivi E © solvent power... 


... key to economical, high-performance solvent systems 


High-purity methyl ethy’ ketone is 
among the most versatile low-boiling 
solvents available to the surface coat- 
ing industry. Its strong solvency for 
lacquer resins has made it a favor- 
ite with formulators. 

Because its stronger solvent power 
gives solutions of lower viscosity, 
higher solids, and greater diluent toler- 
ance—MEK is a preferred replace- 
ment for many other low-boiling 


solvents. The high diluent tolerance 
of MEK makes possible lowest cost 
formulations because the proportions 
of aromatic and aliphatic solvents 
may be increased. 

Technical assistance, backed by 
years of experience, is available from 
Shell to assist you with surface coat- 
ing problems. For more information, 
write or phone your nearest Shell 
Chemical office. 


SHELL CHEMICAL COMPANY 
INDUSTRIAL CHEMICALS DIVISION 


Atlanta + Chicago + Cleveland + Detroit * Houston « Los Angeles * Newark « New York * San Francisco 
IN CANADA: Chemical Division, Shell Qil Company of Canada, Limited, Monireal « Toronto » Vancouver 





All these exclusive features m Enjoy 21/ times as much light with maximum protection 
available only with APPLETON against burn-out, and benefit from lowest possible operating cost 
@ Standardized Unilet Body permits a by installing APPLETON Mercury Vapor Lighting Fixtures! 
«Cachet forms positing seat between Where millions of dollars in capital investments are involved in 
° consenting stom, Rowse asian spe oil refineries, chemical plants, coal mines, grain elevators, 
contact rings throu wi ‘which tina ling paint factories and other types of businesses with hazardous areas, 
_ minal Ring and Center Stud are  ©*P/OSion-proof, mercury vapor lighting is worthy of 
paergized after five full threads = the most serious consideration, In these “AA-51” 
© Shock Absorbing “Lamp-Lock” Socket Series Vented Fixtures you get all the benefits of 
ance to shock proven APPLETON design and sturdy, vibra- 
@ Porous Metal Cylinder serves as ° : : 
fame ergeter nd porate breath: tion-proof construction resulting from years of 
o ‘Full-iele”Venting acts as 2 lou- pioneering effort. Investigate APPLETON ... 
heat the complete, interchangeable line that offers the 
@ Heat ant Leaner Bas — nag J de- : : : 
tacaes, Itself when maximum in protection, as well as a full compie- 


© Cast Aluminum Guard has six sturdy ment of accessories including mountings, reflec- 
braces for fixture protection 8 . ‘ : 
© Mercury Vapor Fixtures available for tors, and allied equipment. Write for full details! Mercucy Vapor Lams: 
1 


250 and 400 watt lamp sizes + 250 Watt Deep and Angle Bowl Types for Class 1 Group D HS Color 


Sold Through Franchised Distributors Only 


APPLETON ELECTRIC COMPANY 
1701 Wellington Avenue ° (Ot ailor-le lem EGP iiifaleli— 





additional Types f 
"AA-S1"’ Serles Ee epsilon. ns 
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MOOR A TANKER —When the S.S. Sinclair Superflame was 
lashed by a hurricane while mooring, every line snapped during 
yey ° ° ~ 
the storm’s fury except one—an American Manufacturing Com- 
pany’s “Floterope,” made from Hercules Pro-fax® polypropylene. 
Today, over a year later, that same polypropylene line is still in 


Pw 


4 LAUNDER A SHIRT—Nothing makes a man feel better- 


dressed than a well-laundered shirt. That’s why 


use aboard the Superflame —proof that Pro-fax rope can meet the 
marine industry’s most demanding challenge. Whether it be for 
rope or automobile seat covers, household appliances or indus- 
trial uses, wherever a tough, rigid, versatile synthetic is needed, 
Pro-fax is setting new standards for accomplishment. 


@ IMPROVE INDUSTRIAL BLASTING 
“The Man with The Red Valise.”’ 
a familiar sight to those who use 
industrial explosives, is typical 
of Hercules service. In this kit 
is the complete line of Hercules 
blasting caps in dummy form. 
Using this display, the Hercules 
representative can familiarize the 
customer with the complete 
range of Hercules blasting de- 
vices that are available to fit 
various requirements. 


so many commercial laundries depend on Huron 
Starch to provide a truly professional job. In the 
field, Hercules-trained representatives back up the 
performance of the product by assisting laundries in 
finding solutions for technical problems. 


HERCULES POWDER COMPANY 


+MCORPORATEOD 


900 Market Street, Wilmington 99, Delaware 


HERCULES 
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Traveling stacker at shipping terminal stockpiles up to 100,000 tons 
of crushed gypsum received by rail from mines. Reclaiming con- 








veyors under each pile and traveling gantry load ships at 750 tons 
per hour. 


WHY MATERIALS 
ON BARBER-GREENE 


You get most efficient design, lower cost components and fastest 
delivery on Barber-Greene standard or specially engineered systems 


Here are reasons your materials ride for less when 
Barber-Greene solves any bulk material handling 
problem: 

MOST EFFICIENT DESIGN—Barber-Greene design 
engineers, backed by more than 40 years of con- 
veying experience, design for you the most efficient, 
most economical conveyor system available. 


LOWER COST COMPONENTS — Your design savings 
are compounded by your savings on standardized 
conveyor components. Barber-Greene, pioneer and 
largest producer of these higher quality components, 
passes on to you, volume-production savings no 
other manufacturer can equal. That means that 
when your conveyor can be entirely built from 


standardized components, and most can, your sav- 
ings are king-sized. Even if yours is a very special 
type of application, you still save because of Barber- 
Greene’s vast experience in designing and building 
specially engineered conveyor systems. 


NO TIME LAG—Barber-Greene standardized com- 
ponents take the urgency out of your conveyor 
emergency three ways: 1) faster quotation; 2) faster 
delivery; and 3) faster erection. 

You can find out how much you’ll save merely 
by calling your nearby Barber-Greene Conveyor 
Representative. He will quickly quote you money- 
saving prices on either your entire system or on 
whatever conveyor equipment you need. Call today. 
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Complete pean: engineered conveyor system at Kawaihae from trucks. Reclaiming conveyors and traveling gantry load 
Terminals, Inc., Island of Hawaii, stockpiles raw suger received ships at 600 tons per hour. 


RIDE FOR LESS 
BELT CONVEYORS 


YOU SAVE ON ANY SIZE JOB 


You can benefit from these sav- capacities handled are a few 
ings whether your conveyor is hundred or thousands of tons 
fabricated from channel frame hourly, or whether belt widths 
or giant gallery truss, whether are 18 or 60 inches. 


Your belt conveyor equipment headquarters 


Representatives in Principat Cities of the Worid 


Barber-Greene eg 


Two new series of heavy duty belt conveyor idlers have Main Office ond Plont 2 RA, ILLINOIS, U.S.A. GC 
revolutionary design improvements that assure longer Plants in DeKalb, Hest « Baked he Englond..Brazil..Australia 
life. Write for new bulletin. 


CONVEYORS @ LOADERS @ DITCHERS @ ASPHALT PAVING EQUIPMENT 
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Electric Gyro-Integrating 
True Mass Flowmeter 


ACCURATELY MEASURES FLOW OF LIQUIDS, GASES 
AND LIQUEFIED GASES ... DIRECTLY IN POUNDS 


This new General Electric meter provides continuous local or remote 
totalization and registration of gas and liquid flow by weight within 
+1 percent accuracy over wide variations in flow rate, density, pres- 
sure, temperature and viscosity. 


PROCESS FLOW MEASUREMENT—Ideal for applications in the petroleum, chem- 
ical, and petro-chemical industries, the new mass flowmeter completely eliminates 
time-consuming orifice calculations and possible costly errors in correcting 
volumetric readings for fluid variables. It does away with the need for recalibra- 
tion when process and flow conditions change, too. And it puts an end to 
supercompressibility problems. 

What’s more, the new flowmeter lets you make complete and accurate material 
balances easily because it operates on a mass measurement principle and gives 
you your answer in pounds. No more measuring liquids in gallons or barrels, 
gases in cubic feet, then making tedious conversions in order to equate the two. 
Measurement of both by weight allows direct comparison. 


LIQUEFIED GAS MEASUREMENT—You can measure the weight of truck and tank 
car loading of your liquefied gas products easier and faster with General 
Electric’s new mass flowmeter than with present volumetric-type meters or 
expensive and cumbersome scale installations. The meter registers the total 
loaded weight directly in pounds. Then, operating from a battery-inverter 
power supply, the flowmeter can be used right on your truck when unloading, 
for easy and accurate deliveries. And no precautions are necessary to protect 
the meter from high velocity caused by “flashing.” 

An outgrowth of General Electric research into mass flow measurement, this 
new meter has already been proved on such fluids as natural gas, ethylene, 
Freon, liquid carbon dioxide, naphtha and jet fuel. 

For complete sales and service information, contact your nearby General 
Electric Apparatus Sales Office, or write for bulletin GEA-6925A, Section 
599-02, General Electric Company, Schenectady 5, N. Y. On applications 
in the natural gas industry, con- 


tact Black, Sivalls and Bryson, oven INSTRUMENTATION 


Inc., Kansas City, Missouri. ... eene FOR AUTOMATION 
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INSTRUMENT DEPARTMENT 


GENERAL @@ ELECTRIC 











Report from American Cyanamid, Fortier Plant... 


How Cooper-Bessemer gas engine 
boost synthesis gas for ammonia 


Note that GMW design permits 
the use of compressor cylinders 
on both sides, as shown in these 
photos, resulting in unusual 
compactness and accessibility. 





These photos show both sides of one of the two Cooper-Bessemer 
2500 hp GMW gas engine compressors at the Fortier Plant of 
American Cyanamid Company, Avondale, Louisiana. In the produc- 
tion of anhydrous ammonia, these 4-stage units compress 6000 cfm 
of synthesis gas from 60 psi to a discharge of 5000 psi. The left-hand 
view shows the high pressure cylinders; that on the right shows the 
low pressure side. The four stages of compression from 60 psi are 
(1) to 225 psi, (2) to 670 psi, (3) to 1500 psi, (4) to 5000 psi. 

The two units have been operating since 1954, 24 hours a day, 
340 days a year. 


compressors The anhydrous ammonia produced at the Fortier Plant is used 


by American Cyanamid in the manufacture of Acrylonitrile and is 
* sold to fertilizer plants and other chemical companies. 
to 500 Oo psi Find out how Cooper-Bessemer can help you plan compression and 
power facilities. Write for copy of bulletin, “Cooper-Bessemer 
Equipment for Chemical Plants.” 


BRANCH OFFICES: Grove City « New York + Washington + Gloucester 
Pittsburgh « Chicago * Minneapolis « St. Louis « Kansas City « Tulsa « New 
Orleans + Shreveport « Houston + Greggton + Dallas « Odessa « Pampa 
Casper « Seattle + San Francisco « Los Angeles 

SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton 
Calgary + Toronto + Halifax + Stratford 


C-B Southern, Inc. . . . Houston 
Cooper-Bessemer International Corp....New York « Caracas * Anaco GENERAL OFFICES: MOUNT VERNON, OHIO 
Cooper-Bessemer, S.A.... Chur, Switzerland + The Hague, Netherlands ENGINES: GAS - DIESEL - GaS-DIESEL 
5 3 Mexico City COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
The Rotor Tool Company... Cleveland ENGINE, TURBINE OR MOTOR DRIVEN 








tightne 


The Seal is a resilient ring set in the valve disc. 
It maintains no-leak tightness by contact with a 
specially curved seating surface on the valve 
nozzle, yet does not carry the seat load imposed 
by the valve spring. 


MANNING 


CONSOLIDATED SAFETY RELIEF VALVES have 
a special “O” Ring Seat Seal that stops leakage completely 


Tightness is maintained at operating pressures 
far closer to set pressure than with metal-to- 
metal seats alone. Tight closure is as efficient 
after “simmer” as on normal blowdown. Piping 
strains are absorbed far better by the resilient 
seal than all-metal seating. If the tough seal is 
ruined by entrained abrasives, replacement is 


MAXWELL 


A product of 


IN| JUOOW 9 


Consolidated Safety Re- 
lief Valves are available 
in both Standard and Bal- 
anced Bellows design for 
extreme corrosive appli- 
cations. 


SS 


easy. Seals are available in materials that resist 
corrosive fluids. Maintenance costs are greatly 
reduced. 


Standard Consolidated Safety Relief Valves have 
an eductor tube that removes pressure from the 
closed bonnet. Only the spring controls valve ac- 
tion. You get guaranteed capacity ratings and 
highest dependability—absolute protection for 
personnel and equipment. Additionally, there is 
the economy of converting the Standard valve to 
the Balanced Bellows type in your own shop. 
Get complete details. Write for Bulletin 1940. 


CONSOLIDATED SAFETY RELIEF VALVES 
MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Tulsa, Oklahoma 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Where skillful hands work for you 


Craftsmanship follows through on every stage of the design and fabrication of pressure 
vessels and heat exchangers at Downingtown Iron Works. Come and see for yourself. Inspect 
our shop procedures on work in normal progress. Or write for helpful Bulletins HE and CI. 


On the nose—Accurate fit-up...a second check |B | Detailing your ideas—in language the shop man 


after tack welding...another before shipment...assure 
nozzles are on the nose, save installation headaches. 


understands— means that equipment fabricated here 
carries out your plans, meets your process requirements. 


"X”’ marks the spot—and punch mark guides true | A Downingtown extra—Back-chipping nozzle weld 


center of tube hole... holds close ligament tolerances... 
assures accurate tube sheets and efficient operation. 


assures sound weld metal through and through...is one 
of the DIW extras that go beyond code requirements. 


Downingtown Iron Works, Inc. 


140 Wallace Ave., Downingtown, Pennsylvania pa 
division of PRESSED STEEL TANK COMPANY Milwaukee nde coats 


Branch offices in principal cities 
NGERS—STEEL AND ALLOY PLATE 


FABRICATION Hackney 


AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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ALEMITE ACCUMITE LUBRICATION 
OFFERS YOU 
SMALL SIZE + SIMPLE INSTALLATION - LOW COST 


chine 


Now even machines for which modern centralized lubri- 
cation was previously considered impractical can be 
equipped with a versatile, low-cost Accumite® System. 
The small size, simple installation and low cost of 
Alemite’s Accumite System overcomes Virtually every lim- 
itation regarding size and types of application. 

Complete with fully automatic pump, metering 
valves and controls, the Accumite System offers all the 
advantages of higher-priced systems. 

Typical applications are: packaging, canning, label- 
ing and textile machines . . . machine tools. . . tractor 
trailers, lift trucks and farm implements. Accumite lubri- 
cates either large or small stationary and mobile ma- 


chinery. 


All The Advantages of “Built-In” Measured Lubrication! 


@ Meters exact amounts of lubricants 
to all bearings whenever system is op- 
erated. 

@Prevents bearing troubles due to neg- 
lect or use of wrong lubricants. 

@ Services all bearings in one operation. 
@ Avoids work spoilage and bearing 
repairs due to overlubrication. 


@ Eliminates shutdown time for lubri- 
cation. 
@ Seals bearings against dirt, grit and 


water. 

@ Accurately meters these shots of oil 
or grease: .003 cu. in., . cu, in., . 
cu. in. Available with adjustable fittings 
for applications requiring measured me- 
tering from .003 cu. in. to zero. 


ALEMITE 


O;ivistOoOn 
/ 


1850 Diversey Parkway, Chicago 14, illinoig 


Write for 
Alemite 

Accumite 
Catalog! 
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why ALCOA ALUMINUM | 


nakes 


Requirement: A low-cost material able to stand up at temperatures 

below —190°F 

Key to good design: Specify Alcoa Aluminum for piping and equipment 
in the cryogenic range 


When process temperatures reach levels below 0°F, alu- 
minum becomes easily the most satisfactory metal for 
process equipment and piping. Many materials undergo 
pronounced changes in physical structure at these tem- 
peratures. In most cases, the result is substantial deterio- 
ration in the material’s serviceability. The reverse is true 
with aluminum, however. 

Aluminum alloys actually display significant improve- 
ment in major mechanical properties as operating tem- 
peratures drop past 0°F to —300°F and below. For in- 
stance, tensile, shear and fatigue strengths of aluminum 
alloys increase with a decline in temperature. 

Operating experience in actual applications has proved 
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the stamina of aluminum in such varied cryogenic appli- 
cations as these: tonnage oxygen production . . . low 
temperature recovery of hydrogen from refinery gases . . . 
methane liquefaction, storage and transportation . . . air 
enrichment for steelmaking. You will find a number of 
aluminum uses in these and other applications described 
on the following pages. 

One other fact deserves major consideration in evalu- 
ating the cryogenic applications of aluminum. It is the 
surprisingly low initial cost of the light metal. In most 
instances, aluminum has proved to be far and away the 
most economical material able to serve satisfactorily in 
a wide variety of cryogenic operations. 


Oxygen Plant for production of synthetic organic chemicals. Photo courtesy Air Products, Inc. 





ALCOA ALUMINUM 





Aluminum’s tensile and yield strengths go up 


FEED GAS 
& 





Diagram of low-temperature hydrogen purification plant in 
which hydrogen is purified and used as a refrigerant. 
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SEPARATOR 
SEPARATOR Ist EXPANDER 


DRUM U SEPARATOR SEPARATOR 
= DRUM CORUM DRUM —283°F 


PRODUCT 
GB Aluminum Applications COMPRESSOR 











2nd EXPANDER 
Courtesy The M. W. Kellogg Company 


Because aluminum shows no embrittlement 
at low temperatures, it enjoys wide use in 
hydrogen purification plants such as the one 
shown above, 


Aluminum has proved extremely effective for 
transport piping and tankage in the handling 
and storage of liquid methane. It is also being 
used in insulated cargo tanks aboard ship for 
overseas transport of liquid methane. 

Photo courtesy Constock International Methane, Ltd. 


This low pressure air separation tower is 
typical of aluminum equipment now finding 
broad use in cryogenic operations in the petro- 


chemical field. 
Photo courtesy Project Fabrication Corp. 
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See why ALCOA ALUMINUM makes a g 


as the temperature goes down 


In the chart below, you see results of tensile tests on vari- 
ous aluminum alloys at temperatures ranging from 75°F 
to —423°F. Note that at —320°F tensile strengths average 
35-50 per cent higher than at room temperature, yield 
strengths 15-25 per cent higher. Temperature drop also 
brings about increases in elongation. And you will notice 
that there is no undesirable loss in reduction-of-area. 
Here, you see evidence of the outstanding low tempera- 
ture mechanical properties which, coupled with low cost, 
make aluminum synonymous with efficient, economical 


The light weight of aluminum, added to its low tempera- : ’ ’ 
design for cryogenic equipment. 


ture performance, makes for easy, effective handling 
and storage of liquid nitrogen in this 600-liter container 
fabricated of Alcoa Aluminum Alloy 5154. 


Results of Tensile Tests of Some Aluminum Alloys at Subzero Temperatures 





Vield Red. of Tensile Yield Elong. Red. of Alloy Tensile Yield 
and Strength, 


Tensile 
trength, 
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Area, 
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Alloy 
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Temper 
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at al 
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35,200 


17,100 
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6,000 
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8,600 


15,600 
15,600 
19,000 
32,300 
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61,300 
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51,200 
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73,400 
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49,900 
49,700 
66,000 


31,100 5456-0 
31,400 
32,200 
37,300 


43,300 
45,200 
46,900 
64,400 


5052-H34 5086-H32 | 








+ = 


5052-H38 5456-H321 


55,000 
57,600 
57,500 


74,100 


‘nd, 


Temper 


28,900 
29,300 
30,300 
35,700 


Tensile ‘in 


P.S.1. 


42,700 
44,100 
45,500 
63,200 


5454-H32 | 
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26.8 
15.6 


57,490 
76,600 
94,500 
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* Offset=0 Specimens of special design, courtesy of Lewis Research Center, N.A.S.A, 


CHEMICAL ENGINEERING—March 21, 1960 





The low temperature ductility of aluminum made it practical to construct this entire oxygen plant of aluminum. The harp-type heat 
exchangers at the left are dip-brazed assemblies which contain thousands of tiny fins for maximum heat transfer. The structural 
utility of aluminum may be inferred from the fact that the tower at the right extends some 100 ft. 


ALCOA has devoted over 40 years to a careful explora- 
tion of the uses for aluminum in the process industries. 
This experience has developed a substantial body of factual 
data related to the performance of aluminum. That in- 
formation is yours for the asking. Simply describe your 
problem as clearly as possible in a letter to the address 
indicated on the coupon below. For free copies of 


available literature, simply fill in and mail this coupon. 
In 1960, Alcoa will continue to conduct its annua! series 
of engineering conferences relating to process industries 
applications of aluminum. Your nearest Alcoa sales office 
will furnish details. 
World wide sales through ALCOA INTERNATIONAL, INC., 
230 Park Avenue, New York 17, New York. 


Aluminum Company of America, 871-C Aicoa Building, Pittsburgh 19, Pennsylvania. 


Please send me the following literature covering Alcoa Aluminum uses in the process 


ALCOA 
ALUAAINU AA 


ALUMINUM COMPANY OF AMERICA 








industries: 


C2 11251 Cryogenic Applications of Alcoa Aluminum 

© 10197 Aluminum Pipe and Fittings 

0) 10418 Alcoa Unitrace: Combines Piping and Tracing in 
One Unit 

CD 10270 Alcoa Utilitube 

DC 10460 Process Industries Applications of Alcoa 
Aluminum 

© 10508 Cleaning and Maintenance 

(€ 20849 Resistance of Al Alloys to Weathering 
and Resistance of Aluminum Alloys to Chemically Con- 
taminated Atmospheres 

(© 20265 Have You Tried Aluminum in Your Refinery? 





Name 


CD 20935 Designing to Prevent Corrosion 

© GL-86C Unfired Pressure Vessels of Aluminum Alloys 

( 20437 Aluminum Alloy Heat Exchangers in the Process 
Industries 

(© DD508 Aluminum Alloys in Tank Trucks and Tank 
Trailers 

C) 10387 Alcoa Standard Storage Tanks 

C 20272 Aluminum Alloys for Handling High Purity Water 

CE 21090 Resistance of Aluminum Alloys to Fresh Waters 

CD 19416 Brazing Alcoa Aluminum 

DC 10415 Welding Alcoa Aluminum 

D 19051 Alcoa Aluminum Handbook 








Company_____ 


PARIS Enea Belt Bates 





Address. 





City 





State 





March 21, 


1960—CuHEMICAL ENGINFERING 





cradle-mounted pumps 


for any application... 
all with these basic advantages 


Simplicity of design, rugged construction, 
careful material selection and expert 
workmanship enable Ingersoll-Rand 

cradle-mounted pumps to meet the highest 

performance standards, year after year, 


with minimum attention or maintenance. 


Built in sizes through 100 horsepower, 
deliveries range to 3200 gallons per 
minute, heads to 525 feet. Single or two- 
stage models available with threaded or 


flanged intake and discharge connection. 


Call on your nearest Ingersoll-Rand 
pump specialist to help with your liquid- 
moving problems. There are standard or 


engineered units to suit any requirements. 


A turbine-driven cradle-mount 
ed pump and a motor-driven 
standby in a manufacturing 
plant power house. 
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interchangeability 


— hydraulically and ~ 
physically, the pump 
ends are interchange- 
able with I-R Motorpumps. 


CS 


maximum strength 


— barrel type con- 
struction gives 
greatest rigidity 

and perfect alignment. 


accessibility 
— large side open- 


ings provide easy 
access to stuffing box. 


— ring-lubricated 
bearings easily handle 
radial and axial loads. 


driver flexibility 


— permits use of fy) \) \ery 
motor, turbine, Ly 


engine or belt drive. — 


of pump progress 


from the leading manufacturer .. . 


Ingersoll-Rand 


89A9 11 Broadway, New York 4, N. Y. 


OTHER I-R PUMPS AVAILABLE 


Motorpumps Self-priming Horizontally split 


pumps pumps 
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De Laval 
tackles 
process 
problems 


Hic! 


Many barrels of wine have barreled 
through our sturdy Plate Heat Ex- 
changers. So, too, have vast quantities 
of orange juice, milk and beer. Between 
the stainless steel plates, pasteurization 
temperatures are quickly reached and 
closely held. Remarkably high ex- 
change efficiencies are economically 
evident in heating, cooling and regen- 
erative sections. High turbulence, even 
at low velocities, is assured by the 
corrugated plates of De Laval Plate 
Heat Exchangers. Differentials as low 
as 5°F in the exchange streams are 
practical. 

Food applications have been a “nat- 
ural” for the sanitary construction of 
these exchangers. But their perform- 
ance efficiency and maintenance econ- 
omy is earning more spots in rough 


industrial service. The reasons are 
simple and sound: 

e@ Sturdy stainless steel gives the insur- 
ance of long, dependable, maintenance- 
free operation. 

@ Capacity is easily increased any 
time. Just add plates. 

@ Arrange for dual or triple-section 
operation by simply adding headers. 
@ Clean-in-place, as required; or open 
in minutes for full exposure of plate 
surfaces. 

@ Typical heat transfer coefficients are 
in the range of 600-750 Btu/hr-ft*-°F 
— often over 900! 

@ Full capacity range —to 1600 square 
feet of exchange area. 

@ The most compact heat exchange 
system available. Stands freely in small 
floor area and needs only piping con- 
nections. 


For Further Information Write To 








Shake a Lot, Toss a Little 
.. Shake a Little, Toss a Lot 


In seiving by hand, you intuitively ad- 
just the amount and type of shaking 
and tossing to get optimum separation. 
Now this same full range of controlled 
motion is available in a high-capacity 
screen separator. Simply adjust three 
controls to obtain a predictable “3-D” 
screening action ranging from gentle 
nudging of easily-damaged products, 
to turbulent, intense exposure of pow- 
ders, granules, or slurries to screen for 
rapid, efficient separations. 


A review of the De Laval Syncro- 
Matic features reveals why it is rapidly 
finding use in such applications as: 


®@ Scalping of liquid suspensions prior 
to centrifugal separation. 


@ Grading of fruits, nuts and diced 
vegetables. 


@ Thickening of wood pulp slurry. 


@ Classification of resin molding pow- 
ders. 


@ Removal of spent grain in fermenta- 
tion. 


@ Removal of fines from crystals. 
© Separation of fibers from pulped 
food 


In all cases, the particular optimum 
combination of screening motion was 


determined by simple adjustment of 
control dials. When the De Laval 
Synchro-Matic is used for multiple 
separation processes, resetting of the 
motion controls is done in minutes. 
Positive-control action assures con- 
stant screening action regardless of 
load conditions. 

The full versatility and effectiveness 
of the Syncro-Matic can be detailed to 
you by a De Laval representative. 
Drop ts a line to have him call, but 
meanwhile, think about: 


@ Single, double or triple decks of 
easily-replaceable screens. 

@ “Infinite” range of calibrated con- 
trol in three directions. 


© Light, stainless steel construction. 


@ Quiet and almost vibrationless oper- 
ation with few moving parts. 


2000G Centrifuge “Lies Down” AmArsAwra 
to Tackle Continuous Separation \' KAA 
of Slurries and Suspensions ical | 


»€3 Slurry 


Cylindrical Bowl Conical Bowl 


Minute solids particles to 42” lumps 
are instantly separated from liquid in 
a “2000G” environment. That's the 
centrifugal force generated by the De 
Laval “NX De-Sludger"—a hollow- 
bowl centrifuge that operates on a hori- 
zontal plane. 

The continuous separation is ef- 
fected by a screw conveyor which re- 
volves slowly relative to the bowl wall, 
pushing solids to discharge ports at 
one end while the clarified liquid is 
discharged at the other. 

Materials ranging from crushed 
pulps to mineral slurries are handled 
with equal ease by the De Laval “NX 
De-Sludger.” Typical applications in- 
clude “roughing” separation of liquid 


prior to conventional centrifuging, 
and controlled de-watering of slurries 
prior to further processing. 

Relatively new, the De Laval “NX 
De-Sludgers” are replacing batch- 
settling and screering operations to 
give more effective trouble-free con- 
tinuous separation. Design features 
include choice of cylindrical, conical 
or combination bowl types, adjust- 
ment of bowl liquid level and con- 
veyor speed. 

Would exposure to 2000G’s plus 
continuous discharge solve a separa- 
tion or concentration problem for 
you? We'll be happy to discuss it at no 
obligation. Just write! 






































CITIES SERVICE REFINING (CANADA) LTD. 





INSTRUMENTED ENTIRELY BY 


Located at Bronte, Ontario, the 20,000 bpsd Trafalgar Refinery 
is one of Canada’s newest and most practical. Designed and 
built by C F Braun & Co of Canada Ltd., it is a completely in- 
tegrated refinery, processing a blended Canadian crude orig- 
inating in Alberta, Saskatchewan and Manitoba. Refined 
products include several grades of motor gasoline, aviation 
gasoline, jet fuels, fuel oils and liquefied petroleum gases. 


Transmitters, receivers, controllers and panel boards through- 
out this modern refinery were supplied by Taylor Instrument 
Companies of Canada, Ltd., working in close cooperation 
with Cities Service and Braun engineers. Such a highly in- 


This 6,000 gallon aquarium is supplied with effiuent water actually m 


we 


tegrated plant layout demands the utmost instrument dependa- 
bility, and we are proud of the fact that Taylor’s reputation 
merited this responsibility. Also that our Canadian subsidiary 
could supply the wide range of instruments needed to control 
all the variables involved in the diverse processing require- 
ments of this complex refinery. 
e _ o 

Taylor subsidiaries are also located in England, Australia, 
West Germany, with facilities to serve your foreign operations. 
Call your Taylor Field Engineer, or write Taylor Instrument 
Companies, Rochester, New York, or Toronto, Ontario. 


water. 


ore pure than originally drawn The Taylor control panel for the 


from the lake. The water treatment plant is reputed to be the most efficient ever installed in a refinery. Trafalgar water treatment plant. 


MEAN ACCURACY FIRST 
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PAPER PADDLE WHEELER demonstrates the remarkable wet-strength properties of Kraft paper when treated with Cyanamid’s 
MELOSTRENGTH® Resin. A boon to housewives, Melostrength holds shopping bags strong and firm even when carrying frozen 
foods and wet groceries. Melostrength also helps to keep bags intact in rain and snow—makes them more effective for re-use in the 


home. Other applications of Melostrength include its use in paper towels, photographic papers, auto seat covers and facial tissues. 
(Paper Chemicals Department) 


March 21, 1960—CuemicaL ENGINEERING 


24 





CHEMISTRY SERVES A 
QUEEN. North Carolina’s 
beauty queen wore a formal 
presentation gown of dazzling 
white—and Cyanamid is 
proud that its textile bright- 
ener, CALCOFLUOR® 
White ST, made it that way. 
The cloth was Cone Mills’ 
“Lurvel,” a fine, velvety cot- 
ton, velour-type fabric. The 
gown itself was part of an 
“all North Carolina ward- 
robe” produced through the 
joint efforts of the state’s 
leading designers, manufac- 
turers and retailers. As many 
textile men know, Calcofluor 
White brighteners, easily ap- 
plied during normal textile 
processing, add exceptional 
brilliance to whites and pas- 
tels—brighten the sales po- 
tential of many products. 
(Dyes Department) 


OCH,CH- CH, 


N 


OCH,CH=CH, 


CH, CH=CH. 


NEW LIGHT ON DAM & TAC. Monomer reactivity ratios allow 
predictions of the probable composition of copolymers in terms of 
the monomers yi wy — A data sheet—just published by 
Cyanamid—sheds new light on the reactivity of triallyl cyanurate 
and diallylmelamine. There is also data on the actual composition 
which might be expected in certain polymer systems as well as 
typical copolymerization and prepolymerization techniques. Write 
for your copy. (Market Development Department) 


— CYANAMID __—~ 


AMERICAN CYANAMID COMPANY 


SO ROCKEFELLER PLAZA, NEW YORK 20. N. Y, 








CHEMICAL ENGINEERING—March 21, 1960 


THE CHEMISTRY OF 
ACRYLONITRILE 


NEW EDITION OF CHEMICAL BEST-SELLER. A second, enlarged 
edition of Cyanamid’s definitive “CHEMISTRY OF ACRYLONI- 
TRILE” is now available. Because acrylonitrile has grown so 
rapidly in importance as an industrial chemical, Cyanamid has 
expanded and revised the book to encompass latest developments. 
These include new applications in plastics and surface coatings, 
synthetic fibers, and as a modifier for natural polymers. A major 
new section of the book contains tables of reaction conditions, 
yields, and literature references for many known reactions of 
acrylonitrile. (Petrochemicals Department) 


For further information on products in this advertisement wire, 
phone—or mail this coupon to: 

AMERICAN CYANAMID COMPANY 

30 Rockefeller Plaza, New York 20, N. Y. 


Please send me additional information on 


(] MELOSTRENGTH® RESIN 

(-] CALCOFLUOR® WHITE ST 

(.] DAM TAC DATA SHEET 

(J THE “CHEMISTRY OF ACRYLONITRILE” 


Name 





Company 





Position or Title 





Address. 











City 














\! 


- - that didm’t cause damage ..-. 
thanks to CFC Filters 


This Honeycomb Filter Tube trapped damag- 
ing micro-contaminants before they could cause 
costly injury to machines, processing equipment 
or products. 

CFC Filters reduce maintenance costs, protect 
valuable equipment, improve product quality 
. . . by providing continuous micro-clarity for 
chemicals, gases, oils and water in many and 
varied operations. 

At no obligation, a qualified CFC Filtration 
Engineer will survey your plant and recommend 
micro-filtration wherever it will save you 
money. Write Dept. CE. 


Filter out high costs... f with CFC Filters 


COMMERCIAL FILTERS CORPORATION 
Fete +» Honan-Chane + Defek » Michiana 


MELROSE 76, MASSACHUSETTS 


PLANTS IN MELROSE, MASS. ANDO LEBANON, IND. 





FLUIDICS*”* at work 


Different silhouette and light-blue exterior tell you the Pfaudier 
“RA” Series Glasteel Reactor is new. Unit shown has BH drive. 


NEW from top to bottom... 
Pfaudler ‘““RA”’ Series Reactors 


The old “Pfaudlers” (R Series) that 
you're so familiar with are passing from 
the scene. 

In their place, we now offer you the 

all new “RA” Series Glasteel Reactors 
with many significant design improve- 
ments. 
Two New Drives. Starting at the top 
youll find the TW drive on the 300 
through 1000 gallon reactors for power 
requirements to 15 H.P. The BH drive 
takes over on the 1500 gallon and 
larger sizes for power requirements to 
60 H.P. 

Both drive designs are compact, 
easily installed and maintained. Very 
quiet, too—a difference that’s appre- 
ciated when operating a full line of 
reactors. 

Mirror Image Top Head. Next, note the 
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equal number of nozzles on each half of 
the top head, placed symmetrically for 
ample freedom in piping. For example, 
you can feed two reactors from a single 
tee—one to the left, one to the right. 
And since there are no cumbersome 
drive supports, you have convenient ac- 
cess to manhole, observation window, 
nozzles, drives, baffles, dip pipe and 
mechanical seal. 
Offset Drain. Off the bottom head you 
get fast drainage, since the outlet has 
»een offset from center to a position in 
the direct sweep-path of the agitator. 
Also, the outlet is in line with the top 
head manhole for convenient inspection. 
Corrosion Resistance. Of course, in- 
side there’s Glasteel 59. Excellent re- 
sistance to all acids (except HF) to 
350° F. and on to 450° F., depending on 


TW drive, one of two new drives, provides in- 
Graneed stability for agitator shaft. Runs very 
quietly. 


“Mirror image” provides like-size nozzles on 
each half of top head. Facilitates piping. 


Offset bottom head outlet is in sweep path 
of agitator and in line with top head manhole. 


concentration. Mild alkalies at moderate 
temperatures are also permissible. Ther- 
mal shock resistance is 30% over the 
“R” series. At a vessel temperature of 
250° F. your recommended safe temper- 
ature differential is now 260° F. Abra- 
sion resistance has also been increased 
by 20%. Glasteel 59 is smooth—resists 
build-up of sticky products. As a result, 
you have high heat-transfer rates, in- 
creased product yield, fewer shutdowns 
- cleaning, and much longer service 
ife. 

Stock Delivery. Standard “RA” Series 
Reactors range in size from 300 to 
4000 gallons. The 500, 750, 1000 and 
2000 gallon vessels, fully assembled 
with standard drives and agitation, are 
pre-stocked for two-week delivery from 
receipt of your order. 

Write for Specifications. New Bulletin 
No. 988 is now available. For your 
copy, write to our Pfaudler Division, 
Dept. CE-30, Rochester 3, New York. 
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Does a WIPED FILM 
evaporator fit your process? 
Yes, if you evaporate products that are 

(1) heat sensitive, or 

(2) highly viscous, or 

(3) low in thermal conductivity. 


What makes the Pfaudler Wiped Film 
Evaporator so well suited is the mechanically 
wiped evaporating surface. 

It works like this: Centrifugal force of 
an internal rotor (pictured at the right) 
holds four free-floating wipers in contact 
with the evaporator wall. These wipers 
spread your product out over the entire 
evaporating surface in a thin, uniform film. 
Slots in each wiper prevent product “curl” 
forward of the wipers and accelerate prod- 
uct movement down the wall. 

Since the heated wall is kept completely 
wet, you are sure of maximum heat transfer 
—a very important consideration with vis- 
cous and heat-sensitive materials, or those 
with low thermal conductivity. 

Test, anyone? In our Test Center we main- 
tain a 4-square-foot Wiped Film Evaporator 
for product evaluation studies. 

Production units offer 4 to 100 square 
feet of evaporating areas. (That’s a 50-square- 
foot one being assembled in the picture.) 

We'd be happy to send you detailed speci- 
fications or provide further information 
about the test program. 





“By Pfaudler glassed-steel 
equipment a whole pack 
of problems 

got its best solutions.” 


Literall 
man, this statement 
expen e of C. F. 
GmbH. 

Establishe d in 1859 and located in Mann- 
heim-Waldof, Germany, this famed pharma- 


translated into English from Ger- 
sums up nicely the 
Boehringer & Soehne 


PFAUDLER 
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mportant 


ceutical firm has made many 
eld of 


contributions, particularly in the 
antibiotics. 

Naturally, much attention is paid to 
cleanliness and product purity. So you find 
whole batteries of Pfaudler reactors at work. 
No problems with corrosion from processing 
under acid conditions from pH 7 to pH 4; 
no problems with operating temperatures 
from 85 to 120°F; no problems with quick 
and complete cleaning—since these condi- 
tions fall comfortably within: the much 
broader range of corrosives and operating 
temperatures recommended for Glasteel. 

Not only are these reactors in use in 
Germany, they were fabricated there - our 
German subsidiary, Pfaudler-Werke, G 

Which leads us to the fact that you can 
take advantage of our FLUIDICS program 
almost anywhere in the world. We maintain, 
along with our German facility, plants in 
Great Britain (Enamelled Metal Products 
Corp. Ltd.), Canada (Ideal Welding Co. 
Ltd.), Mexico (Arteacero-Pfaudler, S. A.), 
and Japan (Shinko-Pfaudler Co., Ltd.). Of 
cor ~, many of our products and services 
flow n our four plants in the U. S. A. So, 
wherever you are, we'll come to you. 





*FLUIDICS is the Pfaudler ra pro- 
gram that. inte grates knowledge, ulp- 
ment and experience in solving we a 
involving fluids. 











PERMUTIT inc. 


Specialists in FLUIDICS .. . the science of fluid processes 
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You can specify Glasteel 
for these and 
many other chemicals 


DDT 

Ether 

Ethylene glycol 
Formaldehyde 
Hydrochloric acid 
Nitric acid 
Phenol 
Phosphoric acid 


Phosphorous 
oxychloride 


Potassium 


\ 


Acetic acid 


Aluminum 
chloride 


Aluminum sulfate 

Ammonium 
thiocyanate 

Ascorbic acid 

Benzene 

Benzyl chloride 

Butyl alcohol 

Bromine 

Caustic soda 

Chlorine dioxide Sulfate 


Monochior-acetic Sodium chlorate 
acid Sulfuric acid 


Chloroform Thiony! chloride 


In faet—with any acid (except 
hydrofluoric) GLASTEEL 
just keeps working and work- 
a at temperatures up to 

350° F., even up to 450° F., 
depending on concentration. 
And alkalies at moderate tem- 
peratures have no effect on 
GLASTEEL. 

The Pfaudler line of 
Glasteel process equipment 
includes reactors, storage 
tanks, columns, dryer-blend- 
ers, pipe, valves and fittings. 
Specifications are given in our 
Buyer's Guide, Bulletin No. 
980. 
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Processors find it good practice to apply 
Garlock Teflon Packings and Seals 
against hot, reactive chemicals, 


Garlock LATTICE-BRAID{ Tefion Packings 
are strong, long-lasting, chemically 
inert. Withstand temperatures ranging 
from —120°F to +500°F. Extremely 
effective in reducing maintenance... 
require less gland pressure to effect an 
adequate seal. This results in longer 
sleeve and packing life, less downtime. 
Because of the interlocking braid con- 
struction, LATTICE-BRAID Packings 
will hold together far beyond the limits 
of other packings. Catalog AD-131. 


Gariock CHEMISEALt Mechanical Seals 
possess greater immunity to corrosion 


ENGINEERED and are more economical than most 


other designs offered. Easy to handle 
TEFLON* PRODUCTS and install, do not score shafts, engi- 
a z neered for long life. Available in 
for Chemical Processing standard sizes to fit all pump shafts 
iy” to 21%". Seals against most 
corrosive media at pressures to 100 
p.s.i. at 75°C or 75 p.s.i. at 100°C, 
Catalog AD-164. 


Garlock Teflon-jacketed Gaskets give you 
the advantage of using Teflon without 
sacrificing resiliency and deforma- 
bility . . . particularly important on 
your glass-lined process equipment, 
light metal flanges, and glass pipe 
flanges and fittings. Garlock offers four 
basic designs-—slit envelope, milled 
envelope, formed shield, double jacket 
—and a wide selection of filler mate- 
rials and thicknesses. Catalog AD-154. 


Garlock Solid Teflon and Teflon-lined Ex- 
pansion Joints guard costly piping 
against sudden pressure surges... re- 
duce flange breakage, prevent stress, 
compensate for misalignment. Solid 
Teflon Expansion Joints can be used 
against solvents, acids and caustics to 
75 p.s.i. Teflon-lined Expansion Joints 
are recommended for pressures from 
60 p.s.i. to 125 p.s.i. depending on pipe 
size. Catalog AD-137, 


GA RL O CH 


Discuss the sealing of corrosives with 
your local Garlock representative—he 
will be glad to offer suggestions and 
other application assistance you may 
need. For prompt service, call him at 
one of Garlock’s 26 offices and ware- 
houses throughout the U.S. and Can- 
ada. Or, write The Garlock Packing 
Company, Palmyra, New York. 
Canadian Div.: The Garlock Packing 
Company of Canada Ltd. 

Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


{Registered Trademark 
*DuPont Trademark for TFE Flvorocarbon Resin 





LATTICE-BRAID Teflon Packings are 
used for rotary and centrifugal 
shafts, valve stems, and recipro- 
cating rods, rams, plungers. 


CHEMISEAL Mechanical 
Seals are in wide 
service on rotary 
shafts of equipment 
like reaction vessels 
and pumps. 


Solid-Tefion and Tefion- 
Lined Expansion 
Joints protect piping 
from pump, com- 
pressor, engine and 
pressure surges, 


Tefion-jacketed Gaskets 
prevent leakage in 
glass-lined process 
equipment, light 
metal flanges, glass 
pipe flanges and fit- 
tings, 








New trailer delivers 2% tons of liquid fluorine 
Corrosive chemical travels safely, stays pure, in Monel 


Commercially pure liquid fluorine in bulk is now 
being shipped thousands of miles. It goes in 214-ton 
capacity truck-trailers like those shown above. 

The trailers are equipped to cool the fluorine be- 
low its boiling point with liquid nitrogen. Units are 
said to be so efficient that fluorine will remain liquid 
several weeks even in searing desert weather. Bulk 
fluorine shipment and the equipment to accomplish 
it are developments of General Chemical Division, 
Allied Chemical Corporation. 


Inertness of Monel to fluorine 
safeguards shipments and quality 


The inner “business” tank in the trailer is Monel* 
nickel-copper alloy. The enclosing nitrogen tank is 
Nickel-containing stainless steel. 

Both Monel alloy and the Nickel-containing stain- 
less steel retain excellent ductility and strength well 
below the sub-zero temperatures of liquid nitrogen. 


They’re well able to withstand unexpected pressures 
and the shocks of travel. 

In tanks made of these alloys the fluorine proceeds 
tranquilly to its destination. There it can be stored 
in the same tanks until used. 

Monel alloy is also highly resistant to corrosion 
and to ignition in fluorine at high temperatures 
since it forms a protective adherent fluoride film. 
Shipment remains free of contaminating corrosion 
products. 

Protect your fluorine processing and handling 
equipment with Inco Alloy Products. A new fluorine 
booklet, “Handling Fluorine and Fluorine Com- 
pounds,” goes into detail on fluorine corrosion, sug- 
gests means of overcoming it. If you like, we'll send 
you a copy. *Inco trademark 

HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


RAO RIEL... 


March 21, 1960—CuemicaL ENGINEERING 





MODULAR DESIGN MAKES 1960 


ZlectrnoniK POTENTIOMETERS 
A GREATER VALUE THAN EVER 


BALANCING AND 
CHART DRIVE MOTORS 
are sectionalized. 
Service is simplified 
because any major part 
can be replaced in a 
matter of seconds. 


CONSTANT VOLTAGE 
UNIT* eliminates need 
for batteries, standard 
cells, and standardiz- 
ing mechanisms .. . 
insuring long life. 


*Zener Diode 


COMPARTMENTED 
MEASURING CIRCUIT 
UNIT makes range 
changing easy. Change 
one screw on a clip 
connected card of 
fixed resistors, and 
the job is done in a 
matter of seconds. 


QUICK-CONNECT 
AMPLIFIER is easily 
removed from the in- 
strument by means of 
a polarized plug. 


BUT THIS IS JUST PART OF THE STORY OF THE 1960 LINE OF ELECTRONIK POTENTIOMETERS. 
LOOK AT THE DRASTIC CHANGES IN THE ELECTRONIK MULTI-RECORD RECORDERS. 
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Record 2 to 24 points on one instrument 


with new UNIVERSAL £LectromikK 
MULTI-RECORD INSTRUMENT 


Now, you can record 2,3,4,6,8,10,12,16,20, or 24 
points on one ElectroniK Multi-Record Instrument... 
and change the number of points to be recorded in a 
matter of seconds. It’s easy as this: remove a thumb- 
tight nut and slip off old print wheel . . . and indicator 
dial. Slip on a new wheel and dial: Replace nut. Plug in 
the number of points desired, and the job is done. 


The universal features and modular design of the 
1960 line of ElectroniK potentiometers are standard 
on all multi-record non-control models. Range and 
compensation changes are quick and easy, too... 
just change the cards. 


FROM HONEYWELL PP DIAMOND JUBILEE PARADE OF PRODUCTS 


SEE HOW EASY THE 1960 ELECTRONIK MULTI-POINT RECORDERS ARE TO USE » 

















all it takes with the 1960 
ZlectnonikK MULTI-RECORD 
RECORDERS to. change... 


...number of points recorded 


De: 





FUTUTTOVE TEV UOU OMOEA 
0 10 420 30 


First: remove thumb-tight nut; slip off print wheel and 
indicator dial. Slip on new wheel and dial and replace nut. 


Second: replace one plug-in unit and the instrument is 
ready to record a different number of points. 


The new flexibility and convenience of the 1960 
ElectroniK Multi-Record Recorders should in- 
terest you. This new design has resulted in 
substantial manufacturing cost reductions 
which are reflected in our new price structure. 
Your nearby Honeywell field engineer has the 
full details. He’s as near as your telephone. 
Minneapolis-Honeywell, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


. RANGE—Loosen screws and 
slide out the range resistor 
card. Replace with a different 
card, tighten screws and the 
job is done quickly and easily. 


. COMPENSATION—The input terminal board with built- 
in reference junction comes out by removing one plug. 
Slide in the new board, replace the screws and plug 
and the compensation is changed. 


Honeywell 
Fiut we Coutiol 


SINCE 186865 


th 
PI EERING THE FUTURE 


YEAR 





Tahiciaatehitelatel McmmaateL ©, 
has the purity others 
lack because it's. 


produced by thermal decomposition 





Disappointed with conventional mag- Here’s how IMC does it! 
nesium oxides? Then try Internation- 
al’s. /t’s the only MgO produced by CONVENTIONAL PROCESSES INTERNATIONAL’S 


thermal decomposition. And the dif- v UNPARALLELED PROCESS 
‘ ° 3 Magnesium Chloride MgCl, 
ference is amazing! Electrically fur- Cadiidaad te. sen sales 

Magnesium Chloride 


naced, this MgO has achieved the wae 72 bittern.) MgCh + heat 
highest resistivity and _ refractory 

bd ‘ ? : Lime CaO M : Oxid Stidvouliliente dated 
properties of any commercially avail- (Contained in dolomite, ma sa “a 


able magnesium oxide. oon. em oe) 

You'll find International MgO rel- Magnesium Hydroxide Mg(OH), + heat 
atively low in cost. Now improved 
production facilities are geared to 
yroduce any quantity you ~-need. 

F Range ice My And here’s the result! 


further detai 
For r details, fill out and MO crincccscceceee 9OS% CD cssrecscisescscersiconeer QOD Density .c.. 7S tha./ev. tt. 


mail the coupon...you can count RE ao oe raat ae SRS Low Boron, too, 
SE ehcsedictdccettshckdyes ci: MRE.» STIOID se cents iniecics QI upon request! 


heat > MgO 





Magnesium Oxide MgO 





on a prompt reply. 








INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center: Skokie, Ill. +» Phone ORchard 6-3000 + 485 Lexington Ave., New York 17 + Midland, Texas 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


POTASH I S L-S i inoi 
preaudiacter'aneun® TA NDUSTRIA kokie, Illinois 
This coupon will bring you complete descriptive data and specifica- 
tions, plus a sample of (check one)... 


(1) POWDERED MgO (] GRANULAR MgO (j PELLETIZED MgO 








IMC 


*Trademark 
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acids 


If you use any of these chemicals, PYREX’® Pipe 
solves your corrosion problems completely 


ACETIC ANHYDRIDE ACETONE ACETYL CHLORIDE ADIPIC ACID ALUM 
AMMONIUM CHLORIDE AMMONIUM NITRATE AMYL CHLORIDE ANILINE AQUA REGIA ARSENIC ACID BARIUM 
CHLORIDE BENZALDEHYDE BENZENE BENZOIC ACID BORAX BORIC ACID BROMIC ACID BROMINE, LIQUID 
BROMINE WATER BUTANOL BUTYL ACETATE BUTYRIC ACID CALCIUM HYPOCHLORITE CALCIUM NITRATE CARBONIC 
ACID CARBON DISULFIDE CARBON TETRACHLORIDE CHLORACETIC ACID CHLORINE GAS, WET, DRY CHLORINE WATER 
CHLOROBENZENE CHLOROFORM CHLOROSULFONIC ACID CHROMIC ACID CITRIC ACID CRESOL CUPRIC SULFATE 
CYCLOHEXANOL DIMETHYLAMINE ETHYL ACETATE ETHYL ALCOHOL ETHYL CHLORIDE ETHYL ETHER ETHYLENE 
BROMIDE FERRIC CHLORIDE (SAT.) FERROUS SULFATE FORMALDEHYDE FURFURAL HYDROBROMIC ACID 
HYDROCHLORIC ACID HYDROGEN PEROXIDE HYDROGEN SULFIDE IODINE KEROSENE LAURYL CHLORIDE LEAD 
ACETATE MAGNESIUM CHLORIDE MAGNESIUM HYDROXIDE MALIC ACIO MERCURIC CHLORIDE MERCURY METHYL 
ALCOHOL METHYL CHLORIDE METHYL ETHYL KETONE METHYLENE CHLORIDE MIXED ACID NAPHTHA NAPHTHALENE 
NICKEL CHLORIDE NITRIC ACID (ALL CONC.) NITROBENZENE OLEUM OXALIC ACID PERCHLORIC ACID PHENOL 
POTASSIUM SALTS PROPYL, ALCOHOL SILVER NITRATE SODIUM BROMIDE SODIUM CHLORIDE SODIUM HYPOCHLORITE 
SODIUM NITRATE SODIUM SULFATE SULFUR DIOXIDE SULFURIC ACID (ALL CONC.) SULFUROUS ACID TANNIC ACID 
THIONYL CHLORIDE TOLUOL TRICHLOROETHYLENE TRIETHANOLAMINE TURPENTINE UREA VINYL ACETATE WATER 


ACETALDEHYDE ACETIC ACID (ALL CONC.) 


(DISTILLED) <iINC CHLORIDE ZINC SULFATE 


Any chemist can tell you why even the most 
active of acids slide through Pyrex Pipe without 
biting. 

This heavy-duty borosilicate glass just will not 
react with any chemical except hydrofluoric acid 
and several of the hot concentrated alkalies. 

Any accountant could give you another good 


reason for using Pyrex Pipe... it actually costs 
less than many other materials when all installa- 
tion costs are considered—much less when you 
include maintenance. If this seems an extreme 
Statement, one of our salesmen can give you 
specific figures on your plant piping. 

You can see through it. You can see inside 
pes pipe, spot trouble immediately, locate it ex- 
actly. 


You can work hot with it. Run chemicals 
up to 450°F., even with thermal shocks as high 
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as 200° F. without buckling or breakage. 


It’s tough, easy to install. Your own plant 
men can install Pyrex Pipe, usually much faster 
than metal pipe, because it’s lightweight, takes 
only half as many hangers. 


Heat exchangers and drainlines, too. 
We also make a complete line of Pyrex brand 
heat exchangers and laboratory drainlines and 
fittings. 

_ See our insert in the 1960 Chemical Engineer- 
ing Catalog. For complete information, write to 
the address below for bulletins, or contact your 
Corning salesman. 


”) CORNING GLASS WORKS 


t 1Crystal St., Corning, N. Y. 
IN GLASS 


A 


CORNING MEANS RESEARCH 





THE RAW MATERIALS OF PROGRESS 


NEW FLUOREL 214 


BRAND ELASTOMER 


Its Mooney Scorch Rating is ideal for the fluorinated rubber 
processor because it makes possible fast, more economical cures 
with fewer defects, less scrap, fewer rejected parts. Material 
can be reprocessed with greater safety. 


A SIGNIFICANT BREAKTHROUGH in elastomer processing has been 
made poasible by 3M research through development of its 
new FLUOREL 2141 Elastomer. 


This remarkable new product has a Mooney Scorch Rating 





MOONEY VISCOSITY 
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TIME 
MOONEY scoRcH curve for FLUOREL 2141 
Brand Elastomer. 


outstanding among fluorinated elastomers. The range per- 
mits the rubber processor to achieve fast, more economical 
cures with fewer defects, less scrap and fewer rejected parts. 
The inherent safety of FLUOREL Elastomer 2141 allows 
repeated reprocessing to produce high quality parts that 
meet military specifications or other critical end uses. 


At the same time, the outstanding physical qualities of the 
elastomer are retained. They include: non-combustibility, 
excellent resistance to corrosive chemicals, fuels, solvents 


and ozone, minimum compression set, rated for continuous 
service at 400° F., and the ability to tolerate 600° F. tempera- 
tures for reduced periods under certain service conditions. 


If you use or work with elastomeric materials, it will pay 
you to examine the remarkable features of this new product. 
Examine, too, your present rubber products with an eye 
toward increasing their life and quality through use of 
FLUOREL 2141 Elastomer. For complete data, write today 
on your company letterhead to: 3M Chemical Division, 
Dept. KAL-30, St. Paul 6, Minnesota. 


FLuoret 2141 ‘“‘O” ring, bottom. Note freedom from defects 
because of the improved scorch characteristics of FLUOREL 
Elastomer ‘‘O” ring as opposed to elastomer at top of 
photograph. 


“FLUOREL” is a reg. T.M. of 3M Co. 


CHEMICAL DIVISION 
LEE 


TViianesora Miiaine AND anuracrurine COMPANY 


e+ + WHERE RESEARCH IS THE KEY TO TOMORROW 
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Why a system of LINK-BELT screw conveyors 


FITS LIKE A GLOVE AND 
WORKS LIKE A CHARM 


® Thorough engineering analysis of all conditions © Full responsibility for satisfactory performance 


® Unbiased selection from industry’s most complete range of components © Expert field erection 


With Link-Belt, screw conveyor engineering includes far Link-Belt specialists will work with you to 
more than just supplying a suitable product. All related determine the feasibility of adapting screw 
aspects of your production are considered—including prior conveyors to your operation. Call or write 
and subsequent handling, plus integration with other equip- your nearest Link-Belt office for full details. 
ment. And because Link-Belt handles all details from Ask for Book 2989, 
specification to erection, it means a better-working system 
with less work for you. vv 

Continuous product improvement and development by om = 
Link-Belt has produced industry’s widest range of com- Li N K « @) =) ra LT 
ponents for screw conveyor applications—various types of or, 
flighting, gates, troughs, drives . . . plus a new line of ball 
and roller bearing equipped accessories. SCREW CONVEYORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Of- 
fices in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro 
(Toronto 13); South Africa, Springs. Representatives Throughout the World 15,234 
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sharp 


AMERICAN BI-METAL THERMOMETERS make 


accurate temperature readings sharp and sure at all check points 


American Dial Thermometers 
are also available in mercury, 
vapor pressure, and gas actua- 
tion . . . on-the-spot and distant 
reading types ... in sizes, ranges 
and stem lengths to meet your 
most exacting requirements. 


Sensitive 


welded to solid unity, then polished smooth so 
corrosion won't build up and destroy the ther- 
mometer’s usefulness. And, you don’t have to 
discard this thermometer even if the glass is 
ever broken. The bayonet lock bezel makes 
replacement easy. 


MANNING 


Any way you look at an American Bi-Metal 
Thermometer, you see exact working tempera- 
tures. 

The two-level “Maxivision®” dial eliminates 
parallax effects. Numerals are on the lower level. 
Graduations are on the outer raised ring dial 
which presents a sheared edge to the tip of the 
pointer and in the same plane. To make read- 
ability even more accurate, the glass and gradu- 
ated dial are closely spaced. 

American Bi-Metal Thermometers are made of 
weather-proof stainless steel. All joints are 


MAXWELL 


A product of 


IN| INOOW 8 


Learn about the high sustained accuracy and 
long service life built into American Bi-Metal 
Thermometers. Phone your nearby industrial 
supply distributor for help in selecting the right 
type for each temperature check point in your 
plant. Or write for Catalog 100A. 


AMERICAN INDUSTRIAL THERMOMETERS 
MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division * Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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at /C ...NINE YEARS OF COMPLETE 
MIXING WITH MINIMUM MAINTENANCE! 





ask ol oh A-ie Ml ad @ekon-t-S-Snane 








through Engineered Agitation 


1&2. Drives of rugged Nettco mix- 


ers in Acid Mixing Room are 
periodically inspected—require 
minimum maintenance. 


. Acomplete mix is the result of 


Nettco Engineered Agitation in 
large tanks of hot phosphate 
solutions. 


. Seda ash dissolving in hot 


water... one of many Nettco 
mixing applications at FMC. 


ENGINEERED AGITATION SPECIALISTS 





13 Nettco Mixers in Constant 
Service—and only two bearing 
replacements in nine years. This is 
NETTCO’s performance record at 
the Newark, California plant of the 
Mineral Products Division of Food 
Machinery and Chemical 


Corporation. 


Downtime Can Be Expensive—a 
breakdown can tie up an entire 
production line. In FMC production 
lines—atop large tanks of boiling 
liquids . . . subject to extremely 
heavy starting loads—operating in 
high humidity atmospheres—durable 
NETTCO mixers provide consistently 
balanced mixes with minimum 


maintenance. 


At FMC, Nettco Mixers are used 
for: agitating, mixing, reacting, 
suspending solids, blending miscible 
liquids, circulating, heat transfer and 
continuous treating. The results: 
Complete mixes, close product 
control and minimum downtime. 


For Dependable Mixing—more 
profit in your process—contact your 
nearest Nettco representative. See 
Chemical Engineering Catalog or 
Refinery Catalog for address. . . 
or write for Bulletin 581. 
NETTCO CORPORATION 

87 Tileston Street 
Everett 49, Massachusetts 


ETTCoO 





EVERETT 49, MASSACHUSETTS 





“Smooth sealing...upstream and down” 


Wie MGR DARAUAL LAcLGGTiTA HiT uili RdeeA Greil: 
i 6 BREE ES : 


Seatibaeen: tebyicede Ht SESS bess 
oe 


W-K-M’s new 
Pressure Sealing Gate Valve 


Almost without effort . . . you get a tight seal on both sides of 
the line. The secret? A unique seat design that puts line pressure to 
work for you. The greater the pressure, the tighter the seal! 


Seats automatically adjust for wear . . . automatically relieve 


FLOATING SEATS excessive body pressure. And on-the-line overhaul is easy. 
MAKE THE SEAL 


Specify W-K-M’s economical new Pressure Sealing Gate Valve 
Seats are specially formulated rubber : i ‘ 
molded to a hardened steel insert. for pressures to 720 psi (cwp) and temperatures to 250° F. Sizes 2’ 


They float against the gate. When through 30”. At leading supply stores everywhere. 

the gate closes, line pressure forces 

the gate against the downstream seat 

making a tight seal. The upstream 4 WRITE FOR CATALOG 1200 

seat maintains its seal against the 

gate for an upstream seal. The valve 

provides a tight seal under little or 

even no line pressure or under vac 
j 

WPA te ae a DIVISION or OCT moustmes 
| 

P.O. BOX 2117, HOUSTON, TEXAS 1 





HIGH LABOR AND 
CONTAINER COSTS 


... with a 


FLUIDIZER 
Air Conveying 


System 


AVERAGE SAVINGS RANGE 
FROM $3.60 TO $6.10 
PER TON OF MATERIAL 





Most Advanced in _ BENEFITS: 

Modern Air Handling Significantly lower handling costs 
Buy in bulk—eliminate cost of individual containers 
Free valuable space and working capital 
Completely sanitary system 


THE FLUIDIZER COMPANY, A DIVISION OF SUPERIOR SEPARATOR CO. 
121 South Washington Avenue, Hopkins, Minnesota, WEst 8-7651 


REPRESENTATIVES Los Angeles (Pasadena) 26 Summit Grove Ave. LA 5-626! Seattle 133! Third iw MU 2-6195 
437 W. Cedar St. jes 5-3306 919 E. | California Bivd. MU 1-9766 ) gr P.O. Box 706 Di 5-7442 Spokane 1324 N. A FA 7-6624 
Baltimore 1223 Northrn Louis 5850 Delmar Bivd. Ft. William, Ont. 
(Sherwood House) iD 3.5526 204 Rosewood WH 4.0512 ay -1492 430 Waterloo St. 27733 
Buffalo iermare Park) Omaha 5101 Blondo St. GL 3803 San oe ee (Daly Cit Montreal P. 0. Box 1043, 
€. Quaker St. ic pees. 6 Philadelphia (Bryn Mawr) . Mayfair Ave. PL 5-8256 Station “ ‘O”’ Ri 4-4967 
Houston 0. Box 654 HO 5-5084 LA 5-8699 
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ARMCO steecs / for chemical processing equipment 


How to Cut Controllable Costs 
with Armco Stainless Steels 


In the face of inflation, higher labor 
costs and taxes, profits must be pro- 
tected by lowering costs that can be 
controlled. In many chemical plants 
this is being done by effective use of 
Armco’'s standard and special steels. 
They have made possible reductions 
in maintenance expense, overall cost 
of equipment, production time, and 
losses from product contamination. 


Meet Chemical Processing Needs 


In addition to standard stainless grades, 
Armco produces variations of these, as 
well as many special stainless steels that 
are designed to help solve chemical 
processing problems. They include the 
extra-low carbon types, 304L, 316L 
and 317L; the ultra-high strength pre- 
cipitation-hardening ‘stainless steels, 
Armco 17-4 PH, 17-7 PH, and PH 
15-7 Mo; and grades like Armco 17-14 
CuMo, 22-4-9, and 17-10 P that offer 
useful combinations of strength at high 
temperatures and improved resistance 
to oxidation and corrosion. 


Get These Manuals 


To assist you in selecting the most eco- 
nomical grade for your requirements, 
Armco has a complete library of tech- 
nical bulletins and manuals available. 
Typical examples are two new book- 
lets, How Armco Stainless Steels Serve 
the Petrochemical Industry and How 
Armco Stainless Steels Improve Pulp, 
Paper and Profit. They describe cost- 
cutting and product-improving uses of 
stainless steel in those industries. 

Use the advantages of Armco Stain- 
less Steels in your cost reduction pro- 


Pumps and valves 


gram. Write us today or contact your 
Armco Stainless Steel distributor for 
the information you need. Armco Steel 
Corporation, 1450 Curtis Street, Mid- 
dletown, Ohio. 


Distillation and absorption towers 


ARMCO STEEL 





Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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SIZES AND (am ae — ae FLOATING 
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CONNECTIONS 5 : 
TO MOUNT aN pe e 
IN ANY =~ 4 NO THRUST 
PIPELINE Paix : = : ; 3 BEARINGS 


WORLD'S 


SIMPLEST 


ACCURATE METERS 


PETROLEUMS © CHEMICALS ¢ FOODS 
PHARMACEUTICALS © INDUSTRY LIQUIDS 


A magnet built into the turbine driven rotor generates electric current 
directly proportional to the flow rate of liquid in the pipe. This impulse 
is used to activate electronic control and readout equipment near 
the meter or at remote locations. Accurate over wide range of flow 
rates and pressures. Handles liquids and gases. 


Flow Ranges.__..-...---.--.-to 40,000 g.p.m. and more 

Operating Pressures _......_---- ...-.---Unlimited 

Temperature Ranges -_--------~- 455° F. to +-1500° F. Potter-Bowser engineers gladly 
PORMINOG: BNOR Co oN5 oo 5 ke Virtually Nil confer with systems engineers 
Connections acs Sh sis oo we ar caice an so oien gual a NS ENON to provide data on any 


Construction (standard) ____--.- ...Type 316 stainless steel application requirements. 
with Carpenter #20 Rotor 


See a Ore ee ee 


BOWSER XACTO METERS AND PROPORTIONERS 
positive-displacement piston type 


Xacto Meter equipped pro- 

wertonsiniaes cea Nhend 
two or more liquids in con- 
tinuous flow at accuracies to 
% of 1 percent. First in lube 
oil blending, Bowser pro- 
portioners also handle most 
other liquids used by process 


industries. BOWSER 
, _ PROPORTIONING 
at Write For Catalog spines 
ow. er Division BOWSER, INC. Fort Wayne, Indiana 
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Anhydrous Ammonia 
Brine 

Caustic Catalyst 
Caustic, 50% Solution 
C02, Liquid 
Diethylene Glycol 
Di-propargy! Ether 
Hydrocarbons 


ARE GIVING YOU PUMPING PROBLEMS? 


Methanol Amine 
Naphtha @ 300° F 
Nickel Catalyst Slurry 
Nitric Acid 

Pulp Density Mineral Ore 
Silica Gel 

Slurry 

Sulfuric Acid 
Tanning Solution 
Urea 

Water 


Where the pressures are high . . . or the liquids 
are tough to handle. . . that’s for us! 


The list above is typical of the special pumping 
problems we have solved for the process industries 
... problems that call for an intimate knowledge 
of what it takes to handle corrosive, viscous, 
abrasive or highly compressible fluids over a wide 
range of pressures and temperatures. 


This specialized experience is ready to work on 
your specific pumping problems . . . to explore 
them in depth and find a better answer, not just 
an answer. 


Aldrich Pumps range from 25 to 2500 hp.; pres- 
sures to 50,000 psi. For fast reference see our insert 
in Chemical Engineering Catalog. For complete data 
write ALDRICH PUMP CoMPANY, 3 Gordon Street, 
Allentown, Penna. 


The tough pumping problems go to 
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increased production up to 4 times—time saving, 30% to 80% 


Struthers Wells 
“Multi-action” 


Mixer... 


for today’s 
heavy duty 
requirements 


Tic: STRUTHERS WELLS 
Syren. CORPORATION 


WARREN, PENNSYLVANIA 
Plants at Warren and Titusville, Pa. 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters . . . Evaporators . . . Heat Ex- 
changers . . . Mixing and Blending Units . . . Quick Opening Doors. . 
Special Carbon and Alloy Processing Vessels 


BOILER DIVISION FORGE DIVISION 
BOILERS for Power and Heat Crankshafts . . . Pressure Vessels 
.. + High and Low Pressure .. . . . » Hydraulic Cylinders... 
Water Tube. . . Fire Tube... Shafting . . . Straightening and 
Package Units Back-up Rolls 
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In full scale production since 
1957, this ‘‘Multi-action’’ 
Mixer has accelerated produc- 
tion and improved heat trans- 
fer. It does the work of 4 “‘old 
type’’ machines—provides 
rapid heat exchange, excellent 
mixing and dehydration. Re- 
sults: sensational savings in 


time and money. 


New brochure tells the complete story 
Send coupon TODAY for your copy 
STRUTHERS WELLS CORPORATION 
WARREN, PENNSYLVANIA 


Gentlemen: Please send me a copy of the “Multi-action’’ Mixer, 
Bulletin 581. 























what do you need 
Rame-lame-tesiel—ie-tell— 
speed drive? 


Better Regulati 


Compactness/ 





7% hp Ajusto-Spede Drive 


Common motor-drive hous- 
ing for units up to 7% hp 
saves space — can be foot- 
or flange-mounted. Larger 
sizes up to 100 hp with in- 
dividual motor and drive 
housings mounted integrally. 


The Louis Allis AJUSTO-SPEDE® drive 


is more compact, precise, and trouble-free 


Here’s an adjustable speed ‘drive that allows truly 
precise machine operation. Speed regulation is auto- 
matic and stepless — results in faster, more efficient 
production at lower cost, with less waste, and minimum 
wear on equipment. 


These and other benefits are yours when you use the 
improved Louis Allis Ajusto-Spede drive. For example, 
it can be set before or during operation to deliver any 
desired speed within its range. Its exclusive tachometer 
feedback circuit monitors the output speed and auto- 
matically corrects speed and holds it regardless of load 
changes. 

This improved drive requires minimum maintenance. 
Its stationary field has no brushes, commutators, or 
slip rings to cause trouble. The source of power is an 
equally trouble-free standard a-c squirrel cage motor. 
®Ajusto-Spede is a registered trademark of the Eaton Mfg. Co. 


MANUFACTURER OF ELECTRIC 


The cast-iron housing keeps out dirt, chips, and mois- 
ture — resists corrosion. 


The compact Ajusto-Spede also saves space. Integrally- 
mounted motor and drive simplify handling — can be 
easily adapted for installation on new or existing ma- 
chines, Controls can be mounted at the machine or any 
other convenient position. 


The Louis Allis Ajusto-Spede drive is the practical 
solution to almost every application that requires de- 
pendable, easily controlled adjustable speed. It is the 
answer to precise operating speeds for machine tools, 
process machinery, test equipment, windups, conveyors, 
printing presses, and other equipment. Contact your 
Louis Allis District Office for information and applica- 
tion help. Or write for bulletins 2750 and 2800 — The 
Louis Allis Co., 447 E. Stewart St. Milwaukee 1, Wis. 


LOUIS ALLIS 


MOTORS AND ADJUSTABLE SPEED ORIVES 





URANIUM PROCESS PLANT... 
PIPED BY MIDWEST For this $50,000,000 Atomic 


Energy Commission uranium processing plant... 

4,365 PIPING ASSEMBLIES of stainless and carbon 
steel were fabricated and erected by Midwest... 

567 PUMPS AND VESSELS and other mechanical 
equipment were installed by Midwest... as well as 

1,186 MAJOR INSTRUMENTS including control valves, 
flow meters, etc. 


A 360-MAN Midwest field erection crew completed 
the job on schedule. 

WRITE for NEW 24-page bulletin, 

POWER AND PROCESS PIPING. 


PIPING COMPANY INCORPORATED 
1450 South Second St. St. Louis, Missouri 
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Delhi’s Sphere of Petrochemical Activity 


Higher purity products...faster and more personal service...modern manu- 
facturing facilities. ..expert technical service and a willingness to serve you 
better.... These are the benefits you get from the Delhi Sphere of Petrochem- 
ical Activity. 


Delhi-Taylor can now supply you with high purity nitration grade benzene 
and toluene, 5° xylenes, higher boiling range aromatics and aliphatic solvents 
for the paint, textile, insecticide and other chemical industries. 


CHEMICAL DIVISION 


DELHI-TAYLOR OIL CORPORATION 


CORRIGAN TOWER, DALLAS 1, TEXAS 
415 MADISON AVE., NEW YORK 17, N. Y. 


CORPUS CHRISTI » CHICAGO + CHARLESTON,S.C.* BATON ROUGE + HOUSTON 
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Low Breathing Resistance 
Complete Valve System 


Ideal for “On and Off” Compact and Lightweight 


and Emergency Use... Non-Corrosive 
Easily Sterilized 


Fits Everybody! | . Practicaly indestructible 
4 oz. | 

AO POCKET 
RESPIRATOR 








Here’s the respirator you want for intermittent use. 
We developed it for a very large chemical company 
that uses it in quantity. Protects against organic 
vapors, acid gases, alkali gases plus dusts and mists 
by means of interchangeable cartridges and AO 
“Red Devil” Filter built into each cartridge. FITS 
EVERYONE! The absence of a mask makes the 
respirator far more comfortable in hot climates. 
Teeth cannot damage the biteproof vinyl 
mouthpiece. Your nearest AO Safety Products 
Representative can supply you. Always insist 

on 4& trademarked safety products. 








Quick Facts: 
Half the weight 
of competitive 
respirators 

No mask — 
compact 

Long service life 
Replaceable 
parts 
Inhalation and 
exhalation 
valve system 





Tay Ky) var irator bod 
American W&) Optical piece teen 
ere of molded nylon 
SAFETY PRODUCTS DIVISION Neckband and 
SOUTHBRIDGE, MASSACHUSETTS nose clamp band 
of nylon cord 
Job-tested 


Safety Service Centers in Principal Cities thoroughly 


Be Safe For Sure ... With AO SURE-GUARD Respirators 
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MSA Instruments apply all these principles 














Catalytic Combustion Infrared Analysis Depolarization 


3. 
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INSTRUMENT DIVISION “oh 


1. M-S-A® LIRA® Infrared Analyzer Model 200 2. M-S-A® LIRA® Infrared Analyzer Model 300 3. M-S-A* inert 


Mine Safety Appliances Company 
Gas Analyzer 4. M-S-A® Combustible Gas Analyzer 53. M-S-A® Thermatron Analyzer 6. M-S-A® Oxygen 


Indicator 7. M-S-A® Water Vapor Recorder 8. M-S-A® BillionAire* Analyzer 9. M-S-A® Process Refractometer 


Pittsburgh 8, Pennsylvania 
*Trademark 





for dependable process stream analysis 


mv 


iid 


lonization 


[|| 


Refraction: Now MSA packages the 
principle of light refraction for contin- 
uous measurement of organic and in- 
organic liquids. 

The new M-S-A® Process Refractom- 
eter shown below, compares the 
refractive index of a stream with a con- 
stant standard. Controls quality in 
either stream or batch processes. 
Converts to new problems quickly 
and easily. 

MSA has been supplying industry 
with similar “‘brains’’ for gas analysis 
since 1922. So, we’re not newcomers. 
Our people are competent professionals. 
And so are our instruments. Both are 
extremely articulate when it comes to 
process stream analysis. 

There are many MSA approaches to 
measuring gas concentrations. From the 
simplest to the most sophisticated. 
Most of these approaches stem from 
the principles symbolized above. Write 
us for instrument literature on the new 
M-S-A Process Refractometer or any of 
our other process stream analyzers. 








OLLI 111 
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Thermal Properties 








The Arithmetic of Materials Handling 


BEFORE: Dirt, noise and mechanical breakdown were constant 
problems in this cement plant, where two mechanical conveyors 
were used to collect raw materials. A 5h.p. motor driving auxiliary 
equipment wasted valuable space and power, required frequent 
maintenance. Spillage clean-up wasted costly man-hours. 


AIRSLIDE Fluidizing Conveyor 


minimizes material loss... 
maintenance . . . moving parts 


If you are now handling dry, pulverized materials, the F-H 
Airslide Fluidizing Conveyor can help you stop noise, and air- 
pollution, as well as speed flow and reduce maintenance cost. 


Simplicity Itself 
F-H Airslide conveyors fluidize dry, pulverized materials with 
low pressure air. 


These materials literally flow at high speed, down the inclined 
conveyor. Power requirements are small. 


Flexibility, Low Cost 
For unlimited applications, Airslide conveyors take up little 
space, and can be used singly and in combination with other 
Fuller pneumatic conveying systems. The movement of fluid- 
ized material can be dround corners, between floors, through 
walls—nearly any conveying distance. 


Better Housekeeping 


Can Fuller conveying systems help eliminate your housekeeping 
problems—cut your maintenance and handling costs? Write 
today, outlining your problem in handling dry, finely-divided 
materials. Fuller will gladly make appropriate recommendations. 


Fuller 


pioneers in harnessing AIR 


FULLER 


AFTER: Clean, simple, quiet. Notice the difference two 8" 
F-H Airslide® fluidizing conveyors have made. No dangerous 
moving parts, Nothing to lubricate. Auxiliary equipment and 
foundations are gone. Power needs are now only \% of previous 
needs. Fluidizing saves wear and maintenance. 


“Pulverized Materials 
Flow Like Water!” 








FLUIDIZING PRINCIPLE: Porous supporting medi- 
um divides conveyor section into two “‘compart- 
ments’. Dry material flows down inclined con- 
veyor, fluidized by low-pressure air entering 
beneath porous medium. 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Offices in Principal Cities throughout the world. 


““See Chemical Engineering Catalog for details and specifications’. 
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HERE'S HOW FLUOROFLEX-T MOLDED FLEX JOINTS 
CAN SOLVE IT FOR YOU, FOREVER! 


Fluoroflex*T expansion joints molded from Teflon® can 
end your problem of absorbing pump or equipment 
vibration, misalignment, or expansion-contraction in any 
chemical piping system. They are not only unequalled 
in flex life, but also corrosion-proof to any processing 
fluid, except high-temperature fluorine and molten alkali 
metals! 


Fluoroflex joints are unique in other ways as well: 
1—Resistoflex’s patented method of processing Teflon 
delivers maximum tensile strength and flex life. 

2—Their molded construction provides joints with twice 
the burst strength, even after flexing, and 20 to 30 


times the flex life of bellows machined from Teflon. 
3— The higher ratio of burst pressure to operating pres- 
sure—at least 4 to 1—built into Fluoroflex-T joints 
assures wide safety margins. 


With their long trouble-free life and excellent working 
pressure ratings, Fluoroflex joints can save you —_ 
time, and headaches by preventing 
breakdowns and work stoppages. For all 
the facts, write for Bulletin B-1A, from 
Resistoflex Corporation, Roseland, N. J. 


®Fluoroflex is a Resistoflex trademark, reg. U. S. pat. off. 
®Teflon is DuPont's trademark for TFE fluorocarbon resins 


RESISTOFLEX 


CORPORATION 


COMPLETE SYSTEMS FOR CORROSIVE SERVICE 


Plants in Roseland, N. J. * Anaheim, Calif. * Dailas, Tex. * Sa/es Offices in major cities 
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ADJUSTABLE 
ORIFICE 


for ultra-efficient 


dust and fume 


control 


50% less space requirements than other 
high energy scrubbers. 


Higher operating efficiency at 
lower horsepower. 


Adjustable orifice maintains peak efficiency 
when operating conditions vary. 


ATOMIZED Economical in first cost and operating cost. 


WATER ; oo Simplicity of design permits economical alloy 
“ construction or acid brick lining. 


99% efficiency below 2 micron and in 


WATER INLET : 
sub-micron range. 


GAS-LIQUID The Ducon Type VO Oriclone Scrubber—the only high ener 

SEPARATING BAFFLE wear scrubber sibs adjustable orifice—is the silk dladinie fie! 
most economical dust and fume collector for a wide range of 
industrial applications, including recovery of catalyst dust, 
cupola dust and fumes, acid mists, tar fog and many others. 


The Oriclone Scrubber is a completely integrated unit that 
name in performs the entire separation cycle. No subsequent collector 


c Fac we is needed. 


feciee | Send today for detailed information on Oriclone. 


[) U C 0 Nn Canadian Branch: 
T H | Cc Oo M PA N ¥, Inc. THE DUCON COMPANY of CANADA, Ltd., 


147 EAST SECOND STREET + MINEOLA, L.!., NEW YORK 1131 Pettit $t., BURLINGTON, ONTARIO 
805% « en : , ae ee tg ©: AS os wt ty geo 


* CENTRIFUGAL WASH COLLECTORS + TUBULAR CLOTH FILTERS +» DUST VALVES 


~ : -* 
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SUPER SERIES 


DISSOLVERS 


PROVIDE VARIABLE SPEED, BIG-POWER 
MIXING IN FIXED TANKS 


Now Cowles application engineers have 
perfected methods of adapting efficient 
mixing equipment to stationary tanks 
...of almost any size, anywhere. If you 
have such problems they can very likely 
help you solve them. Here illustrated, 
for example, is the solution for one 
prominent chemical processor. 

In this case the unit is completely 
leak proof — sealed against vapor loss in 
processing. The unique Cowles prin- 


ciple makes this both efficient and 
practical. 

Special services are offered to all engi- 
neers in customizing Cowles equipment 
to fit their particular needs. 

All units assure the characteristic 
advantages of Cowles Dissolvers — big 
volume in small space...plenty of 
power for all speeds...self-cleaning, 
non-clogging impeller...low operating 
costs. 


Consider these features as numbered 
above — ®1-Bridge assembly including 
MPD* (Maximum Power Delivery) 
drive system ®2-Variable speed adjust- 
ing wheel ®3-Motor ®4-Ammeter, 
integral with unit ®5- Fixed tank ®6- 
Tachometer, integral with unit ®7- 
Vapor-tight housing for stainless steel 
impeller shaft ®8-Vapor-tight closure 
in tank (Patented stainless steel Cowles 
impeller in tank, not shown) 

* TRADEMARK OF COWLES DISSOLVER COMPANY 


Let us prove Cowles advantages —in your plant, at our risk! ¢ Write us today about your problem. No obligation. 


MOREHOUSE-COWLES, INC. 


1150 SAN FERNANDO ROAD, LOS ANGELES 65, CALIFORNIA 


601 


REPRESENTATIVES IN PRINCIPAL CITIES 
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How our small plant solved 
its waste disposal problem 
WITHOUT CAPITAL OUTLAY.... 
es — 








Pat. No. 2,900,096 


DEMPSTER-DUMPMASTER Equipped Hauler 
Provides Containers and Service for Small Fee 


Our small Midwestern manufacturing firm did not generate enough 
refuse to justify ownership of its own refuse disposal system. Yet, it 
was plagued by unsightly trash piles, fire hazards and scattered refuse 
in the plant yard. 

Our plant engineer then heard of a DEMPSTER-DUMPMASTER 
equipped private hauler in the adjoining city. A survey revealed that 
two big-capacity refuse containers, placed one at each end of the plant, 
would handle the entire refuse accumulation. 

The private hauler placed the containers, and a small monthly fee 5 IN ALL LEADING CITIES 
covered maintenance, labor, hauling and dumping refuse. No capital > FROM COAST TO COAST 


outlay was involved, disposal costs were reduced, and plant house- 
keeping was vastly improved. 

In all major cities, private haulers who own DEMPSTER-DUMP- 
MASTER equipment render fast, efficient, low-cost refuse storage 
and collection service. They place one or 100 containers at your 
service for a reasonable fee. A free brochure describes their service 
in detail. 


Free Brochure and Name of Nearest Private Hauler on Request 
Dept.cE-3 DEMPSTER BROTHERS Knoxville 17, Tenn. 
Inc. 

a cE Re OE BOE EEG EE BREE ENE IS SP FART ARE 


DEMPSTER-DUMPSTER a DEMPSTER-DUMPMASTER : DEMPSTER COMPACTION 
x 4 TRAILER 
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take 

another 

look 

at 

the 

FLETCHER TORNADO-MATIC 








EXTRA VALUE FEATURES YOU DON’T FIND IN OTHER CENTRIFUGES 


® exclusive Fletcher control system automatically starts, feeds, spins, rinses, 
brakes, unloads, and then re-cycles around the clock. 


® push button production cycles are set up, maintained, and can be changed at 
will — Tornado-matic centrifuges feature infinite variable speed drive. 

6 exclusive Fletcher contamination-free unloader requires no lubrication and 
has no rack, pinion or gear teeth on which product can catch. 
wide range of sizes to meet varying requirements — the Fletcher Tornado- 
matic is available in 5 sizes, from 6 to 16 cubic feet capacities. 


oe Fletcher-Matic control engineered for each application — when your automatic 
Fletcher is installed it is ready-to-go on your product. 


These Fletcher Tornado-matic “exclusives” can mean significant savings in your application. 
The day in, day out peak efficiency of dependable automatic production — with complete flexi- 
bility of control at your fingertips — is worth looking into. Get in touch with The Fletcher 
Division of The Sharples Corporation. 


a division of Thee SHARPLES corporation 


F FE T (’ H FE R Centrifugal and Process Engineers 
fas : 2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
or CE NEW YORK e PITTSBURGH e CLEVELAND « DETROIT « CHICAGO « HOUSTON e SAN FRANCISCO « LOS ANGELES « ST. LOUIS e ATLANTA 
Associated Companies and Representatives throughout the World 
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GAULIN 
G. T:. A. 


(GAULIN TECHNICAL ASSISTANCE) 


is the key to Savings 
IN 
MIXING OR MOVING 
PRODUCTS 


If you disperse, emulsify, blend particles . . . or 
pump, control, move liquids, Gaulin Technical 
Assistance plus Gaulin Equipment will bring you 
new product improvement and cost-saving 
solutions to your operations. 
hess tone Gaulin Technical Assistance starts with the GTA 
library of product information. Ask for all or 
specific bulletins on each piece of equipment. 
Then, call for specialized GTA to bring you 
experienced advice and factual data on the best 
way to mix or move your product. 

Fifty years’ experience in analyzing fluid systems 
plus complete laboratory sampling and test facilities 
make Gaulin Technical Assistance the “extra”? man 
in your product or process development program. 


RE Colloid 





71 Garden Street, Everett 49, Mass. 


3 "an Ca 


Gaulin Technical Assistance 
for data on the complete Gaulin 
line: Homogenizers, Colloid Mills, 
Submicron Disperser, Triplex 
High Pressure Pumps and HX 
Pumps. Get GTA from your 
nearest Manton-Gaulin Repre- 
sentative... 


Akron 8, Ohio 

White Industrial Sales and Equipment Company 
919 Second Notional Bldg. 

Birmingham 6, Alabama 

D. B. Gooch Associates, inc. 

5018 First Avenue, North 

Boston, Mass. 

Joseph H, Bertram & Company, inc. 

570 Hillside Avenve 

Needham Heights 94, Mass. 

Buffalo 6, N. Y. 

A. W. Johnston Co. 

2021 Clinton St. 

Caigary, Alberta 

Harvey Carruthers, Limited 

122 17th Avenve, S.E. 

Charleston 1, West Va. 

White Industrial Sales and Equipment Company 
1033 Quarrier Bidg. 

Chicago 6, lil. 

Fuente and Webster Inc. 

549 West Randolph St. 

Cincinnati 2, Ohio 

White Industrial Soles and Equipment Company 
140 West Sixth St. 

Clearwater, Fla. 

Johnson Roney Ii and Associates 

P. O. Box 26 

Cleveland 20, Ohio 

White Industria! Sales and Equipment Company 
3639 Lee Rood 

Detroit 36, Mich. 

H. A. Reed Company 

19465 James Couzens Highway 

Denver 18, Colorado 

Alidredge & McCabe 

847 East 17th Ave. 

Houston 2, Texas 

Edward Soph Company 

736A M&M ldo 





Avels Soles & Engineering Co. 
1407 E. Riverside Dr. 

Los Angeles 39, Calif. 

E. M, Underwood and Company 
2901 Rowena Avenue 
Minneapolis 3, Minn. 

George R. Meliema Co. 

620 Plymovth Bldg. 

Montreal 9, P. Q. 

Richardson Agencies Ltd. 

620 Laurentian Blvd., Suite 4 
Postal Address: P. O. Box 2, Station O, 
Montreol 9, P. Q. 

Newark, New Jersey 
Frederick E. Herstein & Associates 
Benninger Building 

1429 Route 22 

Mountainside, N. J. 

New York City 24, N. Y. 
Kenneth S, Valentine inc. 

111 West 83rd St. 

Oakland 11, California 

E. M. Underwood and Company 
4385 Piedmont Ave. 
Philadelphia, Pennsylvania 
R. W. Fox Company 

P. O. Box 196 

Newtown Squore, Pa. 
Pittsburgh 22, Pa. 

White Ind, Soles and Equipment Co. 
612 Farmers Bank Bidg. 
Portiand 14, Oregon 

The Burhans-Sharpe Co. 
Weatherly Building 

St. Louis 8, Missouri 

Wharton L. Peters Machinery Company 
3863 West Pine Bivd. 

Seattie 4, Washington 

The Burhans-Sharpe Co. 

1731 First Avenue, S. 

Toronto, Ontario 

Richardson Agencies Ltd. 

164 Bentworth Ave. 

Postal Address: P. O. Box 8, Station T. 
Toronto 19, Ontario 

Tulsa, Oklahoma 

Edward Soph Compony 

202 East 18th St. 

Vancouver 9, B. C. 

Harvey Carruthers, Limited 

1639 West 5th Avenue 

West Hartford 7, Conn. 
Joseph H. Bertram & Company, inc. 
998 Farmington Avenue 


World’s largest manufacturer of stainless steel reciprocating, rotary, pressure exchange pumps, dispersers, homogenizers and colloid mills. 
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ELLIOTT 
YR TURBINES 


Desert heat, arctic cold, driving rain and swirling dust 
don’t faze rugged, dependable Elliott YR Turbines. Tightly 
sealed against dust, fumes and moisture .. . built strong 
and husky . . . these machines make dependable, economical 
drives for pumps, compressors, fans, line shafts, generators 
and other equipment. 

The governor is simple and reliable, and is available in 
several modifications to match speed and pressure control 
requirements. YR turbines are designed for easy installa- 
tion and service. Many key parts are interchangeable for 
various frame sizes. Four sizes are shown at the right. 
Write for descriptive bulletin H22-C. 


In addition to the units illustrated here, Elliott makes 
single-stage turbines in special frames, reduction 
gears, multistage mechanical drive turbines to 
50,000 hp, and turbine-generators through 44 mw. 


ELLIOTT Company 


JEANNETTE, PENNSYLVANIA 














* 


Wrat’s so special about the huge fractionating tower 
shown here? It is one more example of how Sun Ship builds and delivers heavy 
industrial equipment on barges or sea-going vessels, with careful attention to 





such requirements as safety and on-time schedule. 


Whether it’s a fractionating tower or key structural part for industry, transporting 
big items by water or by rail is strictly routine for Sun Ship, for we build 
and deliver what’s needed in many fields. If you have a machinery or heavy 


equipment problem, write to us about it. 


SHIPBUILDING &€ DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 » CHESTER, PA. 
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WASTE 
HEAT 
LEAVES 
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Transaire Air-Cooled When waste heat is to be dissipated, Transaire Air-Cooled Heat Exchangers 
do the job efficiently and economically. Simple in design, Transaire units 
Heat Exchangers are now being used in many varied processing operations. Even in areas 
use free air where water is unlimited, the cost of providing cooling towers, pumps, 

water treating, etc., makes the use of Transaire exchangers attractive. 
for most economical Transaire exchangers are mechanically and structurally designed to 
hea t dissi pati on give low maintenance and operating cost for extended periods of operation. 
High heat transfer efficiency is obtained by use of the Aimco fintube, an 
exclusive Yuba design with tapered spiral fins mechanically bonded so 
that the entire base tube is covered and protected against galvanic action. 
Fins are usually aluminum, although other materials are available for 
special requirements. Base tubing can be provided in practically any mate- 

rial, size or gauge desired. Fin spacing and height can be varied. 

Next time specify economical Transaire, or if your present units are 
structurally sound, investigate modernizing through replacement with the 
new high efficiency Aimco fintubing. 

Yuba also manufactures a complete line of shell and 


tube heat exchangers, and will recommend either 
type, whichever is required or best suited for the job. 


specialists in heat transfer equipment 


YUBA-AIMCO DIVISION 
801 West 21st Street, Tulsa, Oklahoma 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta ¢ Buffalo « Chicago * Cleveland * Houston * Los Angeles * New York * Philadelphia * Pittsburgh * San Francisco * Seattle 
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flexibility in a cone... 


Stokes Conical Rotating Vacuum Dryers offer 
unparalleled operational and application flexi- 
bility. Proved ‘“‘in service” design of Stokes 
vacuum dryers meets requirements of a wide 
range of products. There is no guesswork in 
calculating the vaporizing capacity you need 
or the production rate for a given material. 
Stokes Dryers are engineered and manufac- 
tured specifically for vacuum service... and 
Stokes ~ been active in the field of vacuum 
applications for over 40 years. 


Available in six standard sizes, Stokes Conical 
Vacuum Dryers have a working capacity rang- 
ing from 3 to 150 cubic feet. Special units are 
built to meet unusual requirements. Every 
Stokes vacuum dryer features... 


Processing Equipment Division 
F. J. STOKES CORPORATION 


self-wiping vacuum tight valve, worm-gear actu- 
ated, for easy and rapid discharge 

full-opening hinged cover, equipped with a quick 
opening clamp, assures fast loading and minimizes 
time between batches 


maximum dust protection, filter capped to inlet, 
minimizes need for external collector 

compact drive assembly—gear reduction, chain 
and sprocket drive assembly plus oil tight chain casing 
double walled construction—ideal for steam or 
hot water heating 


Stokes vast experience in vacuum mg tech- 
niques can be put to work for you. Why not 
write or call Stokes for details . . . today. 


5500 Tabor Road, Philadelphia 20, Pa. 
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D.C. Current transformers Type IG 40 


Proved for over 20 years 
Reliable 

High accuracy (0,2°%) 
Easy installation 


affected by dirt, corrosive gases, 
ature influences, stray fields, 


variations ingame 


fa , 


Aes 
ne ia es 


ee. 
Pi} = 40000/5A D.C. current 
3 transformer Type IG 40 


ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT 


Berlin (West) EXPORT DEPARTMENT Frankfurt (Main) 
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for liquid Clarification - Recovery - Treatment 
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CENTRIFICAL PUMPS 
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4 vite ~ ca “h i TUBULAR FILTERS 


RESEARCH & DEVELOPMENT TEST CENTER 


COMPATABILITY of the filtering equipment with the filter - 
ing job is the reason why operators rely on Industrial for low- 
cost destruction of toxic waste, or for clarification, recovery 
or treatment within the system. 

Why not investigate Industrial’s Engineering Survey Serv- 
ice? . . . for a thorough appraisal of your needs by qualified 
chemists and engineers. Write for details and... 

See our advertisement PP1263—1268 in the 1958-59 
Chemical Engineering Catalog. 


INDUSTRIAL FILTER & PUMP MFG. CO. 


S918 Ogden Ave., Cicero 60, ILLINOIS 
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Better than any other 
acid hose we've ever used 


rkes of Acid Discharge Hose 
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CHICAGO DETROIT * HOUSTON 


NEW YORK + PITTSBURGH s+ SALT 


ANAPOLIS +© LOS ANGELES 
LAKE -~SAN FRANCISCO SEATTLE 
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whatever you make 


in stainless steel wire 


DO ADO iO OTROS CS SI a ioe a SR a ea ae a ae 


let Allegheny quality help cut production costs 


You start off with cold-drawn wire of almost every standard 
gtade, tempered to provide many correlations of hardness 
and tensile strength to fit a wide variety of stainless steel 
wire products. 

You go from there to Allegheny quality—absolute uni- 
formity in every order. Your specifications are faithfully 
followed, order after order, and that adds up to savings 
in production costs. 

If you make springs, you get uniform tensile strength in 
every batch . . . and with rope wire. 

In weaving wire you get the same deadsoft temper, uni- 
form properties for perfect weaving without ridges. 


7560 


In cold-headed wire you get absolute uniformity that 
ties in with automation production processes. 

Whatever you make in stainless wire, Allegheny Ludlum 
offers you adequate stocks of all standard grades for fast 
shipment. Special stainless steel wire on order. 

A-L’s technical staff will be glad to help you with prob- 
lems of selection and fabrication, or offer technical assistance 
to help you cut shop costs. 

Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. CE-27. 

Write for your copy of Allegheny Stainless Wire, 

Illustrated 20-page booklet, which fully describes 


analyses, physical properties, corrosion resistance 
and principal applications of stainless wire. 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 
EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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NEW CHINSAN SWIVEL JOINT 


GIVES SAFE, LASTING FLEXIBILITY TO 
CHEMICAL SERVICE LINES 


VIEW ABOVE SHOWS MOLDED PACKING 
VIEW AT RIGHT SHOWS DISC PACKING 


INTERCHANGEABLE 
PACKING FEATURE 7 
ENABLES DS SERIES The table below is a quick general reference for the 
TO HANDLE A WIDE correct packing for specific chemicals: 
RANGE OF CHEMICALS <—=—_/li Penne seve 
IN SERVICES FROM —65°F 








Recommended for alkaline and acid salt solutions and 


Neoprene aldehydes such as formaldehyde. 





These should be used for petroleum derivatives, neutral 


T0 + 400°F AT 3 0 0 PSI or slightly acidic salt solutions, dilute acids (Sulfuric 

Hycar to 50%, Hydrochloric and Nitric to 20%), alcohols, 
glycols, ethers, gases (Oxygen not over 500 psi), and 
vegetable oils. 





Recommended for liquid or anhydrous ammonia, gases 

The DS Series swivel joint with its broad service range (except oxygen over 500 psi), ammonia derivatives such 
, Butyl as hydrazine and for certain hydraulic fluids such as 

can be a valuable new tool in your process system. Use Pydraul, Skydrol, and Cellulube. It is recommended for 

it in chemical loading of tank car or tank truck, for acetone and methyl ethyl ketone. 

stress relief in piping subjected to vibration, expansion Used for concentrated or fuming acids and other highly 

or settling, or as a steam rotation connection between Teflon* oxidizing fluids, esters, aromatics, liquid chlorine, bro- 

stationary and revolving equipment Wherever you use mine and fluorine if temperature is not excessive. 

it, you’ll find it pays for itself in extended service life. Asbestos | For use in saturated steam service. 

Using a disc or molded type packing, this swivel joint Recommended for use with concentrated acids, aro- 
can be applied to handle steam and any of a wide variety Viton “A”* | matics, liquid chlorine, liquid bromine, chlorine or bro- 
of chemicals processed in your plant. And mine derivatives, molten sulfur, and carbon disulfide. 
the split segment feature of the DS Swivel = ao, For extreme services such as hot gas at 600°F., a Stain- 
Joint allows replacement of packings with- a > Metallic less Steel metal disc, specially treated to prevent gall- 

- Rigi : pe ing, is recommended. 
out removing the joint from the line. 

Buy and apply Chiksan DS Series Swivel ; . eee emer ee) Be an 
Joints for chemical service lines in your CHIKSAN COMPANY, 330 North Pomona Ave., Brea, California 
plant now. You can select from eight basic 
styles for full rotation in one, two or three SWIMEL YOINT) 
planes. For more information write to 
Chiksan or fill in the coupon below. 


‘ 




















* R.T.M. DU PONT 


Please send me copy of Bulletin No. 1258 














Zone. State. 





A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY — Brea, California + Chicago 5, Ill. * Newark 2, N.J. © Weco (Division), Houston 24, Texas ® Subsidiaries: Chiksan Export Co. * Chiksan of Canada Ltd, 
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RODNEY HUNT MACHINE CO., Process Equipment Division, 


coe 
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10 VALE STREET, ORANGE, MASS. 





RODNEY HUNT PROCESSORS THE KEY TO 
SUCCESSFUL PRODUCTION IN MANY APPLICATIONS 


Rodney Hunt Turba-Film® Processors have proven to be extremely versatile not only in 
the range of industries and products they serve, but also in the different kinds of processes 
they perform. Processors of chemicals, petroleum, pharmaceuticals, food and many other 
products have found in the Turba-Film Processor the key to successful production. These 
mechanically aided thin-film processors assure closely controlled uniformity of product in 


IN CHEMICALS... 


Nearly a quarter of a million pounds of 
high-grade urea are processed daily by this 
Rodney Hunt Turba-Film Processor. In this 
process many important advantages are 
demonstrated by the Turba-Film Processor 
over conventional equipment. The product 
is processed under vacuum without the ex- 
cessively high temperatures that would 
otherwise cause degradation of the urea. 
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processes such as: concentration . . . deaera- 
tion . . . distillation . . . steam distillation . . . 
deodorization . . . liqui-solids . . . desolventi- 
zation .. . and homogenization. 
In one pass—continuously and rapidly—the 
Rodney Hunt Turba-Film Processor pro- 
vides heat and mass transfer for processing 
liquids and slurries. Since product quality 
can be checked continuously, production 
errors and costly re-runs of reject material 
are eliminated. 
On this page are illustrated three typical 
installations of Rodney Hunt Turba-Film 
Processors: in chemicals . . . in petroleum 
. and in pharmaceuticals. At the right are 
some of the major American manufacturers 
who are using the Rodney Hunt Turba- 
Film Processor to help solve complex proc- 
essing problems. 


IN PETROLEUM... 


At a refinery on the West Coast, the prob- 
lem of scale formation during a process of 
dehydrating a special lubricant with con- 
ventional equipment was so acute that 
downtime for cleaning made the operation 
uneconomical. The Turba-Film Processor 
proved not only to be the answer to this 
scale formation problem but also reduced 
the moisture content to meet the company’s 
exacting requirements. 


SOME WELL-KNOWN COMPANIES 
USING TURBA-FILM PROCESSORS 


Allied Chemical & Dye Corp. 

American Cyanamid Company 

B. F. Goodrich 

Celanese Corporation of America 

Colgate-Palmolive Company 

Continental Oil Company 

Eastman Kodak Company 

Esso Standard Oil Company 

Firestone Tire & Rubber Company 

General Aniline & Film Corp. 

General Foods 

Goodyear Tire and Rubber Company 

Hercules Powder 

Hoffman-LaRoche 

H. J. Heinz Company 

Minnesota Mining & Manufacturing 
Company 

Monsanto Chemical Company 

Olin Mathieson Chemical Corp. 

Proctor & Gamble 

Shell Chemical Corporation 

Shell Oi! Company 

Sohio Petrochemical Company 

Standard Brands, Ltd. 

Swift & Company 

United States Rubber Company 

Union Carbide & Carbon Corp. 


IN PHARMACEUTICALS... 


One of the Turba-Film Processors in this 
pharmaceutical plant is used in the recovery 
of chloroform from a compound in which 
it is used as the solvent. In this operation, 
volume reduction of the solution is 35 to | 
on the first pass and 15 to | on the second. 
The Turba-Film Processor has converted 
the process from a batch to a semi-continu- 
ous operation, thereby reducing cycle time 
and increasing concentration and yield. 
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American Viscose’s new 
cellulosic fiber, called 
Fiber-40 while under test, 
has been named Avril and 
will go commercial at 
Nitro, W. Va., soon. 


Aerojet-General has put on 
stream a_ 1-2-million-lb./ 
mo. solid rocket propellant 


plant at Sacramento, Calif. 
Facility compounds am- 
monium perchlorate, poly- 
butadiene, other ingredi- 
ents under high-degree of 
automation. 


Chemische Werke Huels has 
developed two new proc- 
esses for making polybuta- 
diene, will begin test mar- 
keting product this spring. 


Latest to declare itself in 
the polypropylene sweep- 
stakes: Japanese firm Ube 
Kosan. Montecatini most 
likely will supply flowsheet 
for 5,000-ton/yr. plant. 
Ube Kosan also expects to 
build 20,000-ton/yr. poly- 
ethylene facility. 


New polyformaldehyde makers in wings 


Du Pont’s polyformaldehyde resin Delrin, 
which went commercial just last year at 
Parkersburg, W. Va., is already in for its first 
taste of direct competition. From opposite 
corners of the world this month comes word 
of advanced process work on similar, if not 
identical, thermoplastics: 

¢ Kyoto University (Tokyo, Japan) pro- 
fessor, Seizo Okamura, has come up with a 
radiation route to polyformaldehyde resin 
which reportedly is now being readied for com- 
mercialization. In it, 40% aqueous formalde- 
hyde solution (formalin) is dehydrated to less 
than 1% water content, then mixed with an 
unidentified solvent and cooled to —80 C. A 
“few seconds” of gamma irradiation in a co- 
balt-60 chamber produces the polymer. Material 
is said to have higher molecular weight, greater 
heat stability than Delrin. 

* Badische Anilin- & Soda-Fabrik (Lud- 
wigshafen, Germany) has taken a key step 
toward polyformaldehyde production with de- 
velopment of a process for making polymeri- 
zation-grade formaldehyde. Company has ap- 
plied for patents on a route to pure, stable 
formaldehyde gas based on decomposition of 
lower formaldehyde polymers such as parafor- 
maldehyde with phosphorous pentoxide at low 
pressures (20 mm. Hg) and temperatures (60- 
80 C.). Reaction takes place in a ball mill. Re- 
sulting gas is stable up to 200 C., can be lique- 
fied at —60 to —75 C. without forming lower 
polymers. Reports BASF, process will be basis 
for company’s entry into polyformaldehyde 
resin manufacture. 


Sludge acid: How dangerous? 


Investigators of the explosion and fire, 
which killed one worker, at the new Dixon 
Chemical sulfuric acid sludge-recovery plant in 
Paulsboro, N. J., last January are still unsure 
of the cause of that disaster. But the question 

















adds greater value to 
CROUSE /HINDS 
EV Series explosion-proof 
lighting fixtures 


Now, at no extra cost to you, this new 
Crouse-Hinds Prismatic Globe reduces 
troublesome glare while increasing 
“seeing” brightness. Provides more 
efficient working light, by softening and 


é Reduces glare distributing the light evenly — without 


reducing the amount of usable light. 
By eliminating “hot spots”, the 


oe e a 
ae Gives uniform brightness Crouse-Hinds Prismatic Globe reduces 
eye-fatigue . . . especially important 
in areas where reduced worker efficiency is 


e * ee 
oe Eliminates normal hot itself a potential hazard. Prisms are 
spot” below fixture inside the globe to keep the exterior 


dust-free. Prismatic Globes are 
furnished with 100, 150, 200/300 and 
300/500-watt sizes of Crouse-Hinds 


Crouse-Hinds Series EV Explosion-Proof Lighting EV Series explosion-proof lighting fixtures. 
Fixtures are easy to install and relamp, provide 


high lighting efficiency in areas classified as Class 1 


hazardous by National Electrical Code. Available ; 
in choice of mountings, with a variety of reflectors Crouse HMINDS 


for incandescent and mercury-vapor lamps. sraacuse | new vork 











OFFICES: Ationta Baton Rouge Birminghom Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwovkee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St. Louis St. Paul Salt Lake City San Francisco Seattle Tua Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Vo. : 
CROUSE-HINDS COMPANY OF CANADA, LTD., TORONTO, ONT. CROUSE-HINDS INSTRUMENT COMPANY, INC., SILVER SPRING, MARYLAND 
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they’re now asking is: Do the vapors given off 
by sludge acid represent an explosion hazard? 

According to Dixon’s plant manager, C. A. 
Barton, tests indicate that the answer could 
very well be yes. He believes Dixon’s blast was 
set off by static electricity igniting sludge-acid 
vapors or by a flashback through the vent line 
(protected by a flame arrestor) connecting the 
sludge-acid-storage tank to the flue head of a 
waste heat boiler (Chem. Eng., Jan. 11, p. 80). 

Explosion occurred as tank was being filled 
with an acid sludge containing 6% total car- 
bon. Sludge entered at top, fell through tank 
to bottom with ample opportunity for vapors 
to mix with any air in the empty vessel. To 
prevent any recurrence, Dixon now is blanket- 
ing its sludge tanks with CO. in much the 
same way that petroleum refiners store spent 
acid. Too, company is installing deep lines so 
that acid is pumped to the bottom of the tank 
without falling freely. 

But not all sludge processors believe such 
measures are needed. Consolidated Chemical 
(Houston, Tex.) for one, points out that it has 
operated for many years without incident with 
vented tanks. It merely watches tank pressure 
closely and vents tanks to atmosphere when 
pressure gets too high. 

And there’s another possible cause for 
Dixon’s explosion, Consolidated notes. It may 
have been caused by reaction between entering 
sludge and a different sludge already in bottom 
of tank. A plant overseas had an explosion in a 
sludge tank which careful investigation finally 
attributed to pressure buildup caused by vio- 
lent foaming when different sludges mixed. 
Open-type tanks with shed roofs and careful 
testing of sludges before mixing them side- 
stepped this problem. 


Liquid rockets still make big news 


Despite impressive technical advances by 
solid-propelled rockets (Chementator, Mar. 7, p. 
56) and the recent forecast by Air Research 
and Development commander Lt. Gen. Bernard 
Schriever that liquid-fueled missiles will not 
be produced after 1963, some of the biggest 
rocket news these days continues to be made 
by liquid propellants. 

At a Congressional hearing last month it 
was revealed that the U. S.’s top thrust rocket 
now under development—the 9-million-lb. 
Nova—will be powered by a cluster of six 1.5- 
million-lb.-thrust liquid engines developed by 
North American Aviation’s Rocketdyne Div. 
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Vehicle, which has already been put through 
some preliminary tests, will measure 220 ft. 
tall by 44 ft. dia., burn a notably conventional 
propellant system of kerosene-type fuel and 
liquid oxygen oxidizer. 

And it’s learned that what presently is the 
U. S.’s highest thrust rocket (along with the 
Atlas), the 380,000-lb. Titan, is getting set to 
make a propellant-system change. But it’s 
changing from one liquid system to another. 
Reliable reports have it that the Titan will 
switch from kerosene and liquid oxygen to 
hydrazine and unsymmetrical dimethyl hydra- 
zine for fuel and nitrogen tetroxide for oxi- 
dizer. 


Coal-chemicals venture presses ahead 


Despite General Dynamic’s abrupt with- 
drawal from the joint coal-chemicals venture 
with Philadelphia & Reading, P&R declares it 
still intends to go ahead with the project—and 
make a handsome profit out of it. First con- 
tracts will be awarded in about a month; total 
cost will run to about $130 million when all 
phases are complete (Chem. Eng., June 15, 
1959, p. 82). 

While some observers believe that GD be- 
came disenchanted with the economics of coal 
chemistry, P&R maintains that it has a unique 
opportunity to profitably upgrade 50 million 
tons of coal silt and 350 million tons of anthra- 
cite refuse using commercially proved proc- 
esses. First item of business will be construc- 
tion of a $50-$60-million, 300,000-kw. electric 
generating station to burn coal silt. Pennsyl- 
vania Power & Light is already burning a 
similar silt in a 105,000-kw. station for under 
3 mills/kwh. 

With its cheap power, P&R plans to make 
calcium carbide from anthracite, convert it to 
acetylene and vinyl chloride. Original plan 
with GD called for annual sale of 87,000 tons 
carbide, 50 million lb. acetylene and 150 mil- 
lion lb. vinyl chloride. P&R claims that the use 
of anthracite instead of coke to make carbide 
has already proved feasible in commercial- 
scale tests in Germany. 

Second phase of project calls for a Lurgi 
gasification plant to turn out 50 million cu. ft./ 
day CO.-H. synthesis gas from a 25%- coal, 
75 %-rock anthracite waste. Flotation upgrad- 
ing would furnish a sized feed for gasifiers, 
and coal fines that can be burned for power 


(Continued on page 78) 











Now for the first time you can combine vacuum-drying and liquid-solids blending in a single packaged unit — the new 
P-K Solids-Processor. This latest P-K ‘‘Twin-Shell'’ development dry blends solids, disperses liquids, granulates and dries 


in simple sequence. 

DRY BLENDING — Solids are tumbled to give gentle precision blending. This may be done under vacuum or atmospheric 
conditions, in inert or sterilizing gas, with heat in jacket up to 200° F., or with cooling water circulated through jacket. 
When needed, intensive blending breaks up agglomerates or gives uniform dispersion of pigments. 

LIQUID DISPERSION, GRANULATING — Minute or large percentages of !iquid are uniformly dispersed into solids. 
Dispersion can be sufficiently intimate to provide lump-free production. Or it can be regulated to produce granulations 
of controlled size. As in dry blending, these steps can be conducted under vacuum or atmospheric conditions, in inert 
or sterilizing gas, with heat in jacket up to 200° F., or with cooling water circulated through jacket. 


DRYING — The new packaged system allows vacuum drying of heat sensitive materials with continuous turn-over and 
re-blending of solids. During drying, small balls with an insulating crust that inhibits complete drying tend to form. A 
separately actuated agitator breaks these up, permitting drying to a finished fine powder. In final stages of drying, 
direct hot air or gas can be introduced to reduce liquid content quickly to a fraction of a percent. 

All P-K Solids-Processor systems are completely packaged. Available in standardized models with charge capacities 


from one to fifty cu. ft. 
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Revolutionary ! 


P-K Solids-Processor* 


adds vacuum drying to 
liquid-solids blending . . . 


Performs these operations: 


1. Precision gentle blending 
2. Intensive blending 
3. Liquid dispersion in solids 


4. Liquid-solids blending 
under vacuum 


5. Granulation of solids 
6. Dry blending under vacuum 


7. Vacuum drying or cooling 
of solids 


8. Heat sterilization of solids 
9. Coating of solids 


10. Chemical reaction under 
heat and vacuum 


11. Direct gas drying 
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Pre-test model available 


We invite you to bring or send your mate- 
rials to the P-K Pre-test Laboratory in East 
Stroudsburg. A one cu. ft. model of the new 
Solids-Processor is available for pre-testing 
. .. to demonstrate things impossible to see 
without pilot study . . . to work out subtle 
variables in blending, granulating and dry- 
ing . . . to indicate accurately scale-up 
results and operational procedures .. . to 
predict savings in materials, labor and 
equipment investment. 


It's best if you can come yourself for pre- 
testing. You'll work with well-qualified engi- 
neers who have made thousands of 
resultful pre-tests for processors. They often 
suggest and produce unexpected product 
variations. Your guidance as to what is best 
for your product or process will be helpful. 
All you need is enough material for three 
separate one cu. ft. trial runs. 

If you are unable to attend, send your 
materials. If possible, include a sample that 
will indicate optimum results. We'll give 
you a complete pre-test analysis. 

Write or phone George Sweitzer collect 
at Stroudsburg, Hamilton 1-7500. 


Patterson (we) Kelley 


Chemical and Process Equipment Division 
112 Burson Street, East Stroudsburg, Pa. 


*patented and patents pending 
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which would pay for the cost of beneficiation. 
Including depreciation cost of the expensive 
Lurgi plant, P&R says commercial tests show 
it can turn out synthesis gas for about 20¢/ 
1,000 cu. ft. 

Synthesis gas can be converted to hydro- 
gen through a water-gas shift, then used to 
made 700 tons/day ammonia. NH; could go into 
urea, ammonium nitrate and nitrogen solu- 
tions. Other possibilities: Use cheap Hz. for 
direct reduction of iron ore, or use methana- 
tion to make gas for peak-load utility purposes 
which could be sold for as high as $1.50/1,000 
cu. ft. 


Oil lubes for extreme-temperatures 


Mineral-oil-based lubes can handle the ex- 
treme temperature jobs that they’ve been 
steadily losing during the last few years to 
synthetic materials such as dibasic esters 
(Chem. Eng., Jan. 25, p. 62). And, on pactically 
all counts, they can handle them better. 

This trend-bucking view, once little more 
than hopeful whistling-in-the-dark by petro- 
leum companies faced with growing competi- 
tion of synthetics from chemical firms, now is 
being voiced with increasing validity. Reason: 
Development of new and improved processes 
for deep dewaxing hydrocarbons that yield 
products of extremely low-temperature pour 
points, good thermal and oxidation stability at 
high temperatures, minimum corrosiveness 
and low cost. 

Case in point: M. R. Fenske of Pennsy]l- 
vania State University, working under Air 
Force sponsorship, reports that a mineral-oil 
lube with a —75 F. pour point and thermal and 
oxidation stability up to 700 F. can be pro- 
duced by using a combination of low-tempera- 
ture and solvent dewaxing. Procedure: Severe 
hydrogenation of petroleum fraction to pro- 
duce a white oil, distillation of a narrow (25 F.) 
boiling range hydrocarbon, extraction of 
paraffins at around —80 F. with high-molecular 
weight ketone solvent. Lubes so made are now 
under evaluation by Air Force, can be pro- 
duced at costs “attractively lower” than the 
$3-$5 price of synthetics. 

Indiana Standard is currently eyeing ex- 
tractive crystallization of paraffins from hydro- 
carbons with urea as another process by which 
mineral oils can be put in competition with 
synthetics. Company has been intermittently 
operating a urea-dewaxing plant since 1958 at 
Whiting, Ind., capable of producing 10 million 


gal./yr. of special low-pour-point auto trans- 
mission oil (Chem. Eng., Nov. 1956, p. 114). 
Now that plant is shutdown while studies are 
under way to determine how best to turn it to 
job of making extreme-temperature lubes and 
hydraulic fluids. Sonneborn (Petrolia, Pa.), re- 
ports that its work with urea dewaxing, until 
now focused on producing white oils for medici- 
nal and cosmetic applications, will also be 
turned to making extreme-temperature lubes 
(Chem. Eng., May 18, 1959, p. 142). And word 
comes that the Russians have developed a urea- 
dewaxing process for manufacturing low-pour- 
point lubes, are currently operating a 1,500- 
ton/day plant at Moscow Oil Refinery. Process 
also dewaxes jet fuels for low-temperature 
service. 


Computer-run plant: Approach outlined 


Of the two chemical firms that just an- 
nounced “first”? computer-controlled plants— 
Monsanto and B. F. Goodrich (Chementator, 
Feb. 8, p. 55)—Goodrich is beginning to out- 
line what’s involved at its new vinyl chloride 
addition at Calvert City, Ky. James Madigan, 
company’s development scientist in charge of 
project, revealed these points about the $225,- 
000 computer installation in talks before 
groups in Chicago and New York last month: 

¢ Besides control of the vinyl chloride 
plant, computer (a Thompson-Ramo-Wool- 
dridge RW-300) will eventually control simul- 
taneously an entirely separate acrylonitrile 
plant. Presently, unit is scanning and logging 
variables in that facility. 

«Computer is expected to reduce operat- 
ing costs and improve product-quality control 
of vinyl chloride plant. In acrylo facility, it also 
is expected to increase production. 

eAbout 128 variables from the two 
plants will feed computer; nearly half will be 
thermocouple signals, the rest, 0-10-v. trans- 
duced signals from plant pneumatic controllers. 
Outputs from computer—8 for vinyl] chloride, 
16 for acrylonitrile—will reset controllers in 
cascade fashion. Five computer output set- 
points are now on the vinyl chloride plant, the 
other three are to be added later as will all 
16 setpoints for the acrylo plant. 

¢Until acrylo plant loop is completed, 
empty computer capacity will be used to cal- 
culate mass spectrometer analyses in off-line 
duty. 

Under computer control, vinyl chloride 
process (thermal cracking of ethylene di- 
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The most complete 
synchronous motor 
protection you can buy 


ci 


Above and at right * Four EC&M 
1000 HP, 2300 Volt Synchron- 
ous Starters on air-compressor 
drives in Chrysler Corporation's 
new Ohio Stamping Plant at 
Twinsburg. Purchased and in- 
stalled by Hatfield Electric Co., 
Cleveland, Ohio. 


Below + Inside view of starter 
showing compact arrangement 
of fuses and contactor. The 
three arc shields slide out for 
quick access to both front and 
rear contacts—no draw-out of 
. contactor needed. 


| E © & Mi 2200-4800 voit stARTERS 





7: & ie tg - CE bam ii e A push of the “start’’ button gives you complete protection during 

i ~ b starting and running—plus EC&M fully automatic synchronization. 

a1 4 Throughout the entire sequence, motor windings are completely pro- 

i tected and synchronization occurs at the most favorable time. Should 
the motor pull out of step because of voltage dip or overload, the field 
is automatically removed. Re-synchronization occurs when the motor 
re-accelerates the load. Short circuit protection is provided by current- 
limiting power fuses working in conjunction with EC4&M’s “certified” 
high-interrupting-capacity ZHA air-break contactor. 

For complete details... 


WRITE FOR BULLETIN 8210 


’ 


SQUARE J) COMPANY 


EC&M DIVISION + CLEVELAND 28, OHIO 








wherever electricity is distributed and controlled 
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chloride, possibly at 50 psig., 900-950 F.) is 
scanned every 5 min. Control program runs 
every 20 min.; logging runs every hour and 
day ; control-program optimization, every 8 hr. 
(Acrylo plant will be similarly handled.) Ob- 
ject of vinyl chloride optimization: To calculate 
best reactor conditions, including feed rate 
and conversion, while meeting but not exceed- 
ing a given monthly production goal. 


Today’s embryonic developments which have 
special significance for chemical engineers 


@ Nitric pulping may get another try 


Researchers at the University of Cali- 
fornia are dusting off the nitric acid pulping 
process in the belief that it may be well suited 
to special conditions existing in the Golden 
State. Though many claims have been made 
for this route (Chementator, Jan. 1955, p. 104), 
its virtues have not yet earned it a commercial 
try in the U. S. And the one company that 
tried it in France reportedly has been less than 
satisfied with the results. 

Nevertheless, U of C’s D. L. Brink notes 
that the large quantities of logging residue in 
California would make an ideal base for nitric 
pulping operations. State’s strict water regu- 
lations, severely limiting amounts of industrial 
waste that can be dumped into rivers, have so 
far discouraged pulpers’ thinking in terms of 
usual pulping flowsheets. But, claims Brink, 
nitric pulping is another story because effluent 
from a nitric pulp mill could be used as nitro- 
gen fertilizers for California’s booming farms, 
thus eliminate the stream-pollution problem. 

A nitric-based mill would pulp chips with 
HNO, at atmospheric pressure for about 3-4 
hr. and at 50-100 F. After digestion, cook 
would be extracted and washed with NH,OH. 
Products, besides slush pulp, would be con- 
centrated to a nitrogen-containing solid pulp 
and a dilute nitrogen solution. Latter could be 
added to irrigation water or applied directly 
to crops. 


@ Fluid bed for another U-fuel job 


Uranium-fuel makers continue to find in 
fluid-bed technology a highly versatile and 
economic processing technique. In past years 


they’ve named it to an impressive array of key 
jobs including reduction of U;0s to UO, reduc- 
tion of UO, to UO», hydrofluorination of UO, 
to UF, and fluorination of UF, to UF,. Now 
Mallinckrodt Chemical reports that fluid-bed 
reactors can also be turned to the task of 
denitrating urany] nitrate to uranium trioxide 
—a vital reaction stage in the uranium-fuel 
plant that the company runs for the Atomic 
Energy Commission at Weldon Spring, Mo. 

Mallinckrodt, working under AEC con- 
tract, bases this view on data gained from a 
10-in.-dia. by 6-ft.-tall stainless steel pilot re- 
actor with a production rate of 150 lb./hr. 
operating at 600-800 F. Reporting to last 
month’s American Institute of Chemical Engi- 
neers meeting in Atlanta, Ga., company de- 
clared that fluid-bed denitration offers (1) 
ability to put an otherwise batch operation on 
a continuous basis, (2) excellent control over 
operating conditions, notably temperature, (3) 
high-purity (99% ) free-flowing granular prod- 
uct ideal for subsequent processing stages, 
(4) high-production capacity in economically 
sized equipment and (5) reduced possibility of 
personnel exposure to hazardous uranium tri- 
oxide dust. 


@ Research and development briefs 


Oxygen for spacemen may best be pro- 
vided by purely chemical processes. One with 
standout possibilities, under study at Battelle 
Memorial Institute ( Columbus, Ohio), involves 
reduction of CO. with hydrogen over alkali 
metal or hydride catalyst to give carbon and 
water, followed by electrolysis of water to pro- 
duce oxygen and hydrogen. H, would be re- 
cycled for initial reduction reaction. Attrac- 
tions of this scheme are that apparatus needed 
would be lightweight, reliable, efficient and 
consume minimum energy. 


Ceramics to resist over 4,000 F. have been 
developed by Boeing Aero-Space Div. (Seattle) 
researchers under Air Force contract. Zirconia, 
hafnia, thoria and compounds of hafnia-thoria, 
hafnia-lanthana and hafnia-neodymia show 
striking erosion and oxidation resistance to 
such temperatures generated by an oxy- 
acetylene flame. Too, Boeing has come up with 
a zirconia binder that can be molded at room 
temperature, cured at 800 F. and used at over 
4,000 F. 


For more on DEVELOPMENTS 
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for the alkylation of isobutane with ethylene to 
produce diisopropyl, a high octane gasoline com- 
| ponent valuable for its high lead susceptibility 


and excellent volatility. 


ati = narnia atm 3 338 ie hee 
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SOLUTION: Use of BF; with certain hydrated salts produces 


tive alkylation catalysts which bypass many problems encoun- 
tered with known catalysts. These new catalysts can be used at 
low temperatures—thus avoiding undesirable side reactions and 
mixing problems due to changes in. viscosity. 


NEED A BETTER CATALYST ? 
INVESTIGATE Bz A BORON TRIFLUORIDE 


The versatility of boron trifluoride and 
its cost-cutting advantages make it a 
catalyst to be considered in almost any 
organic synthesis problem. The use of 
BF; as an alkylation catalyst in the 
preparation of diisopropyl (described 
above) is an excellent recent example. 
The next synthesis problem BF; will 
help solve may well be yours! 

Here are some of the reactions cata- 
lyzed by BF: polymerization, alkyla- 
tion, esterification, nitration, sulfona- 
tion, halogenation, isomerization, ary- 
lation, cyclization, hydration, acylation, 
and there are more! 


® 
BAKER & ADAMSON 
Fine Chemicals 


Baker & Adamson has long been the 
leader in BF; research and production. 
We were the first to introduce boron 
fluoride etherate to industry. We pio- 
neered in shipping the compressed gas 
by tube trailer transport—making it 
readily available in large commercial 
quantities. Steady, dependable supply 
is assured when you call on B&A for 
boron trifluoride, 

Write today—for technical data on the 
properties and typical uses of B&A 
Boron Trifluoride gas or any of its com- 
plexes listed. Attach company letter- 
head, please. 


Boron Trifluoride, Di-acetic Acid Complex 
Boron Trifluoride, Di-n-Butyl Ether Complex 
Boron Trifluoride, Dihydrate (Stabilized) 
Boron Trifluoride, Ether Complex, Tech. 
Boron Trifluoride, Ethyl ‘‘Cellosolve’’ Complex 
Boron Trifluoride, Hi i 
Complex 
Boron Trifluoride, Monoethylamine Complex 
Boron Trifluoride, Monohydrate 
Boron Trifiuoride, Para-cresol Complex 
Boron Trifluoride, Phenol Complex, Tech. 
Boron Trifluoride, Piperidine Complex 
Boron Trifluoride, Triethanolamine Complex 
Boron Trifluoride, Urea Complex 
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Steel Process Switch: 
Steam Instead of Oxygen 


According to a brief report in 
Tass, the Soviet news agency, 
Russian metallurgists are enjoy- 
ing good results with a variation 
on the oxygen-blowing technique 
used in many open-hearth fur- 
naces throughout the world. By 
simply injecting superheated 
steam at 185 psig. into the fur- 


nace, steel output can be upped 
by as much as 10%. 

This new technique has re- 
portedly been used in open 
hearth furnaces in the Ukraine 
for over a year. Use of steam in- 
stead of oxygen eliminates 
capital investment required for 
an oxygen plant (since steam 
facilities are already available) 
with corresponding reductions in 
operating costs. 


Plastic Pipe Holds Up Under Fire 


Developed for oil field use, unusual properties of new 


plastic pipe may lead to process plant applications. 


Esso Research & Engineer- 
ing’s new glass-reinforced Buton 
plastic pipe has literally come 
through a baptism of fire: To 
prove the pipe’s ruggedness, 
Esso immersed it in the flames 
of a gasoline fire for 15 min. 
The pipe survived this torture 
test, both when empty and when 
filled with water at 30 psig. 

According to Esso, the im- 
proved plastic pipe is expected to 
find extensive use in oil produc- 
ing fields where its high corro- 
sion resistance, light weight and 
good temperature properties will 
outperform steel in corrosive en- 
vironments. Esso won’t say 
much about cost, only that “total 
cost, including installation and 
long-term maintenance is ex- 
pected to make the pipe com- 
petitive with steel.” 

Field studies show that pipe 
can be installed on flat terrain 
faster by two men than ordinary 
pipe can by a five-man crew. 
Pipe withstands temperatures 
from —40 F. to 800 F. and its 
resistance to water makes it 
ideal for underground installa- 
tion. 

Pipe 


lining, made by com- 


pounding synthetic rubber and a 
new resin (butadiene-acrylo- 
nitrile rubber and PVC), pre- 
vents internal abrasion and ero- 
sion of the glass reinforcing 
material. Resistant to oil and 
chemicals, the lining is vulcan- 
ized at the same temperature at 
which the pipe is cured, giving 
a strong bond between resin and 
lining. 

To cure similar oil field cor- 
rosion problems on the opposite 
side of the globe, engineers are 
looking at an entirely new kind 
of pipe. According to Soviet 
press reports, Russian engineers 
have employed plywood pipelines 
with “excellent” results in oil 
fields where high-sulfur crudes 
have destroyed conventional pipe 
in three months. 

So impressed are the Russians 
by the results, in fact, that a 
plant in Leningrad is now re- 
portedly shipping plywood pipe 
to more than 100 use points. 
However, U.S. observers believe 
that the switch to plywood was 
dictated more by a lack of ade- 
quate plastic pipe technology 
rather than by any outstanding 
advantages of the plywood. 


Two New Processes Are 
Behind Plastic Powder 


Capitalizing on a couple of 
processes originally pioneered in 
Europe, U. S. Industrial Chemi- 
cals will soon be marketing com- 
mercial quantities of finely di- 
vided (powdered) polyethylene. 
Trademarked Microthene, the 
powder will be produced in a new 
2-million-lb./yr. facility at 
Tuscola, Ill. 

With the introduction of a 
steady supply of this new ma- 
terial, U. S. I. sees polyethylene 
finding new applications in such 
things as textile coatings, drum 
linings and specialty paper coat- 
ings. Extremely large moldings 
can also be made from the pow- 
der through new molding tech- 
niques (see Chem. Eng., Mar. 7, 
1960, p. 68). Introductory prices 
for the material will be 65¢/lb. 
for fine grade (under 200 mesh) 
and 40¢/lb. for coarser grade 
(50 to 200 mesh). 

Previous attempts to make 
powdered polyethylene by con- 
ventional grinding techniques 
have been thwarted by heat gen- 
erated in the machinery which 
melts the plastic. However, 
U. S. I.’s new grinding process 
for making 50-200 mesh material 
avoids these pitfalls by using a 
German-made combination 
squirrel-mill and hammer-mill 
grinder. 

Polyethlene pellets feed to the 
mill via an air conveyor; large 
volume of air flowing through 
the mill also acts as a coolant. 
Ground particles are then pneu- 
matically conveyed frqm the mill, 
sized on a vibrating screen and 
finally separate out in a cyclone 
separator. 

Grinding is toé inefficient to 
make minus 200 ‘mesh powder, 
however, so U. 8; I. turns to a 
Swiss-developed solution proc- 
ess. Polyethylene pellets dissolve 
in an unidentified hot hydro- 
carbon solvent, then precipitate 
out as fine particles when large 
volumes of cold water are in- 
jected into the solution. 
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SIMPLE controls, set by W. S. Eakins, regulate new paste drying setup. 


With automatic, low-cost setup, 


new process dewaters fine-particle slurries 


to heavy pastes and dries pastes directly to 


unagglomerated fine powder. 


PASTE as heavy as 100,000 cps. 
feeds satisfactorily through new 
dryer nozzle. 


POWDER discharges from dryer 
unagglomerated and ready for use 
without grinding. 


New Easy Way Changes Paste to Powder 


A new way to atomize heavy 
pastes promises lower cost and 
improved product quality in con- 
verting slurried fine solids to 
powders. 

Successful use of this tech- 
nique, developed jointly by J. S. 
& W. R. Eakins, Inc. and 
Proctor & Schwartz, Inc.,’ per- 
mits the spray drying of heavy 
pastes of fine solids without need 
to reduce viscosity through dilu- 
tion or deflocculation. 

Since cost of spray drying is 


155 Berry St., Brooklyn 1, N. Y. 
e St. & Tabor Rd., Philadelphia 
20, Pa. 
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an exponential function of the 
water content of the feed, this 
paste-handling feature permits 
reduction of cost by dewatering 
feed a maximum amount ahead 
of the dryer. 
> Handles Many Products— 
Eakins has proved how it can de- 
water fine solids a maximum 
amount and spray-dry the result- 
ant heavy pastes on a wide range 
of materials, including titanium 
dioxide, iron oxide, calcium car- 
bonate, clay, stearates, corn 
starch and color pigments. 
First, a continuous horizontal 
solid-bowl centrifugal dewaters 


1960 


the fine solids to a heavy paste. 
Then, the new atomizer feeds the 
heavy paste into a spray dryer. 
Product discharging from the 
dryer is ready for use without 
any further size reduction. 
Using this combination, the 
total cost of dewatering-drying- 
packaging sequence is a mere 
0.7-1.5¢/lb., including labor and 
utilities but excluding capital 
and depreciation. With large in- 
stallations, additional reductions 
up to 50% are possible. 
» Nozzle Holds Secret—To ob- 
tain atomization of heavy pastes, 
Eakins and P&S came up with 
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PASTE from tank on right feeds into top of spray dryer on left at Eakins. 


a two-fluid nozzle which is amaz- 
ingly efficient, reports W. S. 
Eakins, vice president of the 
Brooklyn pigment-color com- 
pany. Using only 0.17 Ib. of 
steam/lb. of 100,000-cps. paste, 
this nozzle produces uniformly 
fine particles. 

On pigments, final product is 
so fine that average particle size 
is 4 microns, based on ‘tests at 
the Univ. of Wisconsin. Dried by 
other means, the same material 
needs pulverizing in a fluid- 
energy mill to reach approxi- 
mately the same final particle 
size. 

In order to assure uniform, 
uninterrupted performance of 
the nozzle, Eakins uses a special 
device which it developed to re- 
move tramp particles from the 
feed solids. Thus, there is no 
danger of interrupting operation 
by plugging the nozzle. 
> Dryer Setup—Initial setup of 
this dewatering-drying process 
at Eakins’ plant centers around 
a gas-fired, semi-works spray 
dryer, 44-ft. dia. by 16 ft. high. 
Designed to evaporate 300 Ib./ 
hr. of water with 500-F. tem- 
perature drop, the dryer is set up 
for 750 cfm. air flow. 

Feed material, dewatered to a 
55-65% solids paste by a con- 
tinuous centrifugal, moves via 
piston-type mud pump to dryer 
feed tank. To exercise good con- 
trol over particle size in the fin- 
ished product, paste feeds to 


dryer through system which 
holds a constant ratio of steam 
flow to solids. 

> Vary Solids Rate—Because 
steam pressure varies at Eakins 
plant, constant ratio can be at- 
tained only by measuring steam 
flow and adjusting solids feed 
rate accordingly. 

An orifice meter measures 
steam flow while a magnetic flow 
meter keeps tabs on flow of feed. 
Ratio of steam to feed is held 
constant by a ratio controller 
acting through a variable-speed 
transmission which drives a 
positive-displacement pump. 

Dryer discharges into a dust 
collector which delivers product 
to bagging equipment. Instru- 
mentation on dryer includes 
safety purge and flame failure 
controls on gas burner, as well 
as temperature controls on dry2r 
outlet. 

Inlet temperature is allowed 
to rise and fall in response to 
load. Since exposure of product 
to heat lasts only 10 sec., inlet 
temperatures can range up to 
1,000 F. 

On pigments, this short, high- 
level temperature causes no 
harm, even though the same pig- 
ment may suffer under several 
minutes exposure at the 350-F. 
level. 
> Availability — Patents have 
been applied for on the system 
and special devices. The nozzle, 
in particular, is considered to be 
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especially interesting for appli- 
cation in other fields because of 
its high efficiency. Eakins and 
P&S expect to work out arrange- 
ments with interested parties for 
use of the drying system and/or 
the special devices. 


Research Extends Limits 
Of the “Common” Metals 


In the face of blazing head- 
lines about “exotic” metals, pro- 
ducers of the less glamorous 
materials are extending the tem- 
perature and strength limits of 
steels and other alloys to points 
thought impossible a few years 
ago—making it more difficult for 
the higher-priced new metals to 
win acceptance on the basis of 
their superior performance. 

Two new high-strength steel 
alloys have appeared lately. Uni- 
versal Cyclops has introduced its 
Unimach UCX2 which boasts a 
yield strength of 225,000-235,000 
psi. with proper heat treatment. 
Developed for casings of solid- 
fuel rocket motors, alloy is a 
modification of AISI 4100 series 
with addition of 1% Co. U. S. 
Steel also has a new high- 
strength steel (called USS 
Strux) which reportedly pos- 
sesses a yield strength around 
240,000 psi. 

Too, advances in the “ordi- 
nary” high-temperature metals 
such as the high-nickel alloys are 
pushing the use limits of these 
metals up to the 2,000-F. mark, 
once considered the exclusive do- 
main of more expensive metals 
such as columbium. Now avail- 
able in commercial quantities is 
the well-known Rene 41, a high- 
nickel alloy that can be used up 
to 1,800 F. At 1,400 F. it has a 
yield strength of about 120,000 
psi. 

American-Marietta recently 
announced development of a non- 
exotic high-temperature alloy 
that will be used in turbines of 
new hot-running jet engines. Al- 
though details about this new al- 
loy are under tight security re- 
strictions, it is a good bet that 
it has a use temperature around 
2,000 F. 


Processes & Technology 
continues on page 86. 
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Since pioneering production of phthalic anhydride 
from petroleum, Oronite has allocated a great por- 
tion of its resources to researching, developing, 
producing and marketing advanced raw material 
products to the plastics and surface coating indus- 
tries. The popularity of Oronite products plus af- 
filiation with one of the world’s largest producing 
and refining oil companies is your assurance that 
Oronite will continue its extra effort to serve 
growth industries. Why not talk over your chemical 
requirements with Oronite — one of the world’s 
leading petrochemical resources. 


re | 


ORONITE CHEMICAL COMPANY 


A CALIFORNIA CHEMICAL COMPANY SUBSIDIARY 
EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 


SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Los Angeles, San Francisco, Seattie 


Foreign Affiliate: California Chemical International, Inc., San Francisco, Geneva, Panama 
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Dimethylsulfoxide Vies for Status 


Used by one fiber maker, scheduled for work by 
another, under test by a third, DMSO may be on the verge 


of an upsurge. Here’s how it’s made and used. 


From its present solitary 
major job at Toyo Rayon Co., 
Osaka, Japan, dimethylsulfoxide 
(DMSO) now seems poised for 
moves into other fiber plants. 

At Osaka, Toyo reportedly pre- 
cipitates its new polyacryloni- 
trile-cellulose acetate fiber from 
DMSO. Industry sources now 
report that Du Pont is testing 
DMSO for its orlon process and 
that Chemstrand plans to use 
DMSO for its Acrilan fibers. 
> Who Will Supply?—With one 
major user already committed 
to DMSO and two others moving 
in that direction, an extraor- 
dinary situation exists in supply 
of the material. 

Until June 1959, Stepan 
Chemical Co. (Chicago) supplied 
DMSO to Toyo. But this sup- 
ply was cut off by an explosion 
at Stepan which destroyed the 
plant completely. Stepan has not 
moved to replace this plant. 


Meanwhile, Crown Zellerbach 
(San Francisco) has completed 
engineering and cleared a site 
for a 2,500 ton/yr. DMSO plant 
at Bogalusa, La. Latest word 
from CZ reports that this plant 
will be completed to go on stream 
during the fall of 1960. 

During the interim, only small 

plants in Germany and Sweden 
are known to be producing to 
fill fiber needs plus others such 
as solvent in manufacture of 
agricultural chemicals, ingredi- 
ent in industrial cleaners and 
cleaner for foundry molds. 
P Only Three Processes—All 
DMSO production, to date or 
planned, in four different plants 
is believed to be based on three 
known processes. 

Stepan’s process at Chicago is 
said to have been one licensed 
from Aktiebolaget Centrallab- 
oratorium in Finland (U. S. 
2,501,050). Carried out at 41-79 
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F. and atmospheric pressure, 
the AC process oxidizes gaseous 
dimethylsulfide (DMS) with 
oxygen in the presence of 0.32 
cu. ft. NO/lb. of DMS. Temper- 
ature must not exceed 167 F.; 
the possibility exists that explo- 
sive gas can form. 

For its Bogalusa plant, CZ has 
obtained exclusive U.S. and 
Canadian rights to a Swedish 
process owned by Nitroglycerin 
Aktiebolaget (Gyttorp). While 
CZ will not describe the process, 
a Nitroglycerin Aktiebolaget 
process (U.S. patent 2,702,824) 
is one of the known processes. 

In this NA process, oxidation 
of DMS to DMSO takes place in 
a liquid phase- with nitrogen 
oxide catalyst. Catalyst is re- 
oxidized by air in a single step 
which some observers consider 
hazardous. However, NA has op- 
erated the process successfully. 

For its supply of DMS, Boga- 





For Oil Field Applications 


. » » quickly indicates 
pressure rating and 
type of seat 


Handlebar UNIONS 


with 3-pitch Standard Acme thread 


Fast acting! Rapid make and break! Color coded for quick identification! Every- 
thing about the new CM “Hi-Pressure” Handlebar Unions is designed to give 
easy, snappy service in the oil processing field . . . where time counts. With a 
metal-to-metal seat, the CM “Hi-Pressure” Handlebar Union withstands 4000 
p.s.i. With the new “O” ring, this vnion offers a dual seal of rubber-to-metal and 
metal-to-metal with a rating of 6000 p.s.i. Available in 2” size, these unions have 
wide application in the petroleum industry. Offer the newest and the best on the 
market today . . . the CM “Hi-Pressure” Handlebar Union! 


Write today for complete information on CM Unions! 


CLAYTON MARK & COMPANY 
1900 Dempster Street - Evanston, Illinois 
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VIEW into Union Kraftstoff’s DMSO plant near Cologne shows oxidation 
vessels and pump that recycles catalyst gas back to reactor. 


lusa will eventually draw from 
a new 6,000-ton/yr. CZ mill 
nearby which is licensed to use 
a process owned by Cellulosa- 
foreningens Centrallaboratorium 
(Stockholm). Based on a feed of 
waste kraft pulping liquor, this 
process was invented by Hagg- 
lund and Enkvist. 
> Third Now Running—A third 
process (patent pending) is now 
on stream in a 100-ton/yr. plant 
at Union Rheinische Braunkoh- 
len Kraftstoff A. G., Wesseling 
(Cologne). After more than a 
year of operation, this process 
is reported ready to move to 
larger scale as soon as demand 
rises. 

Operating in liquid phase, 
Union Kraftstoff’s (UK) proc- 
ess oxidizes DMS with NO, at 


77-113 F. and atmospheric pres- 
sure. Used NO catalyst is tapped 
off, reoxidized and recycled. 

According to Union Kraftstoff, 
its process is free of any condi- 
tions which may form explosive 
gases. Since the catalyst re- 
cycles, demand for NO, is very 
low. Product is free of nitro- 
gen oxides, thus yields near 
100% pure DMSO. 

An added feature of UK’s op- 
eration is supply of low-cost 
DMS produced by its own 
patented process (DBP 1,016,- 
261). In the presence of tung- 
sten sulfide catalyst, dimethyl- 
ether reacts with H.S at 482-662 
F. and 1 atm. to form DMS. 

Contributing to the economy 
of this DMS process, says UK, 
is lower cost incurred to go from 
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methanol through dimethyiether 
to DMS than from methanol di- 
rectly to DMS. 

> React for Product—In UK’s 
main reactor at Wesseling, sev- 
eral hundred liters of DMS react 
at 104-122 F. with a solution of 
NO. in DMSO. During this oxi- 
dation, gaseous NO comes out of 
solution, being nearly insoluble 
in DMSO. 

Passing through a stripper, 

the reaction mixture contacts 
nitrogen which removes volatile 
DMS; DMSO is tapped off bot- 
tom of stripper. DMS, con- 
densed from overhead, recycles 
to main reactor. 
P React for Recycle—Noncon- 
densed mixture of NO, N, and 
some DMS feeds into a solution 
of NO, in DMSO in a second re- 
actor, forming more DMSO. 
Then all oxides of nitrogen, 
either liberated by reaction or 
held in DMSO, are oxidized sepa- 
rately with oxygen to NO, and 
reabsorbed in DMSO stream 
from second reactor to form 
fresh solution of NO, in DMSO 
for main reacior feed. 

Concentration of NO, in 
DMSO is controlled by adding 
fresh DMSO. Waste gases from 
absorber are N, and Q,. 
> Properties That Sell—Union 
Kraftstoff bases its hopes for 
expanding to a larger scale 
plant on impressive properties 
possessed by DMSO. 

Important for users is non- 
toxicity; it doesn’t affect human 
skin. Melting at 65 F. and boil- 
ing at 372 F., DMSO is miscible 
with water and most standard 
organic solvents. Ignition tem- 
perature is 203 F. 

In the plastics industry, 
DMSO has been used as solvent 
for cellulose derivatives, poly- 
vinylacetate, polyacrylic esters, 
PVC, and chloroprene. Spinning 
polyacrylonitrile with DMSO 
gives the fiber slightly better dye 
receptivity. 

For epoxy varnishes, DMSO 
probably is the best available 
solvent. And it has been used 
successfully for textile printing. 

In addition to dissolving NO., 
as it does in the UK process, 
DMSO also dissolves other gases 
such as acetylene, ethylene oxide 
and phenanthrene. 


Processes & Technology 
continues on page 90. 
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Moving bed decolorizes feed; washing, drying and calcining restore adsorbent. 
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Decolorizing Swings to Continuous Basis 


In a first-of-its-kind plant just starting up, 
moving-bed adsorption system strips color continuously from 


process liquid and eliminates product variations. 


Among all the processes avail- 
able for decolorizing its product, 
Western Petrochemical Corp., 
Chanute, Kan., feels that it has 
found the one which will do the 
most complete job. 

In a pronounced switch from 
cyclic processes and their tend- 
ency to produce variations in 
product color, WPC has installed 
a Socony-Mobil moving-bed 
Thermofor Continuous Perco- 
lator (TCP) system to decolor- 
ize microcrystalline and plastic 
waxes. 

Soon to come on stream, the 
TCP unit will contact brown, de- 
oiled liquid wax countercur- 
rently with a moving bed of 
bauxite adsorbent, decolorizing 
the wax to a1 NPA rating, or 
better. At this level, product 


will be uniformly higher in qual- 
ity than cyclically decolorized 
wax which has been blended to 
uniform quality. 
> Better for Less—According to 
Socony Mobil, initial plant cost 
for the TCP process runs 25-35% 
less than a cyclic batch setup 
which requires multiple process- 
ing units. And the continuous 
operation is expected to lower 
operating costs by reducing labor 
and minimizing bauxite adsor- 
bent losses. 

While WP’s gains may sound 
a bit too good to be true, they 
are substantiated by previous 
TCP operation. Although new to 
wax refining, TCP has proved 
itself in two European lube-oil 
refineries and in a large U.S. 
pilot plant operated by Socony. 


Furthermore, it has won recog- 
nition from sugar refiners with 
an installation at Spreckles 
Sugar Co., San Francisco. 
>Studied Independently — 
Nonetheless, before WP chose 
the TCP process, the company 
directed its general contractor, 
Litwin Engineering Co., to com- 
pare the process rigorously with 
conventional static bed and re- 
generative-type processes. 

Out of this study came com- 
parative cost estimates which 
emphasized TCP’s economic ad- 
vantage. For 200 bbl./day out- 
put, estimated TCP investment 
was pegged at $220,000 vs. $272,- 
500 for regenerative process and 
$256,000 for conventional static 
bed setup. 

Yearly operating costs, includ- 
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from NATIONAL-STANDARD 


NEW CONCEPT IN SCREENING 


CONIDURE* sheets are available in a complete range of hole 
sizes and rolled surfaces. The working side of Conidure sheets 
has shovel-like humps that guide material into the narrow 
openings, increasing screening action. The extreme taper of 
the hole prevents clogging or blinding. 


New CONIDURE Screens 


New Conidure sheets are produced by a unique 
process of piercing trapezoidal-shaped holes, 
highly tapered in the screening direction. Sheet 
thickness can be several times greater than hole 
diameter for higher capacity and longer wear- 
ing life in coal, sugar and chemical centrifuges or 
on vibrators, separators and screening machines. 


*®by Hein, Lehmann & Co., Dusseldorf, Germany 


eeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeHeeeeeeeeeeeeeHeeeeeee eee 


FOR COMPLETE INFORMATION on New Conidure and 
Rima Screens, write for new illustrated catalog to 
NATIONAL-STANDARD COMPANY, NILES, MICHIGAN 


\ NAME______ 
COMPANY ____ 


=| ADDRESS. 





RIMA* screens can be supplied as rectangular, 
oblique angled, round or oval beds. The complete 
range of slit widths and wire profiles accommodates a 
wide variety of screening and filtering operations. 


New RIMA Screens 


New Rima shaped-wire screens for coal, paper 
and food processing and water or sewage filtration 
have special capacity advantages over standard 
wedge-wire screens because of high-narrow profile 
wires that provide larger open area. The unique 
cross bar and spacing lugs keep wires uniformly 
separated for greater efficiency in screening. 


Cross Perforated Metals 
NATIONAL-STANDARD COMPANY 
Carbondale, Pa. 
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ing royalty payments, were 
placed at $60,400 for TCP, $112,- 
600 for regenerative and $101,- 
000 for static bed. 
» Basic Pattern—Operation of 
the TCP system follows the basic 
pattern of moving-bed _ tech- 
nology. Deoiled wax from stor- 
age passes through a heater into 
the bottom of the percolator. 
Within this unit, wax flows up- 
ward countercurrent to bauxite 
adsorbent bed which is moving 
down through the tower. 
Decolorized wax flows out of 
percolator near the top and into 
a deodorizing tower where steam 
strips out odors under vacuum. 
Leaving deodorizer, wax is 
pumped through a blotter press 
and through a cooler to storage. 
» Regenerate and Recycle— 
Thick, spent bauxite sludge 
from bottom of percolator is 
picked up by stream of crude 
liquid wax and carried to wash 


column. Entering at top, the 
spent bauxite descends against 
rising stream of naphtha which 
removes wax adhering to baux- 
ite. 

Leaving bottom of wash col- 
umn, bauxite is jetted by naph- 
tha stream into dryer for re- 
moval of naphtha prior to regen- 
eration. 

Finally, dried bauxite passes 
through a rotary kiln (multiple- 
hearth or fluid-bed kilns also are 
feasible) at 1,000-1,100 F. for 
combustion of adsorbed material 
and regeneration of adsorbent 
qualities. Discharging from the 
kiln, regenerated adsorbent 
rises through an elevator to a 
surge hopper which feeds decol- 
orizing percolator. 

Wash naptha and dissolved 
wax are separated in a stripper 
column. Naphtha recycles to 
wash column while crude wax 
recycles to crude wax feed tank. 


Distillation of Hy Scores Again 


COLUMNS in French heavy water 
plant strip deuterium from H; feed. 


France makes ready for 
future growth of heavy-water 
demand, successfully pilots 
its own hydrogen distillation 


process. 


In France, hydrogen distilla- 
tion has come into style for 
heavy-water production: Com- 
pagnie Francaise de _ |’Eau 
Lourde (CFEL) has just placed 
on stream the world’s third 
successful hydrogen - distillation 
unit. It may also pave the way 
for future French H-bomb tests. 

Farbwerke Hoechst pioneered 
the process more than two years 
ago with triumphant operation 
of its plant, using the German 
Linde flowsheet (Chem. Eng., 
Feb. 23, 1959, pp. 68-72). Sulzer 
Bros., Winterhur, Switzerland, 
was second on the scene with suc- 
cessful operation of its pilot unit 
at Zurich University. 

CFEL comes in third with its 
successful pilot unit at Toulouse, 
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France. Unit produces but 
1.5-2.0 metric tons/yr. of heavy 
water, not even enough to satisfy 
present French demand. But 
current estimates show that a 
scaled-up, 50-ton/yr. version of 
the unit could produce heavy 
water at a cost competitive with 
the U. S. AEC market price. 

But CFEL is not planning 
commercialization of the new 
process until Europe’s nuclear 
industry starts to build heavy- 
water-moderated power reactors. 
Present world capacity for heavy 
water, including the _ giant 
Savannah River plant, far ex- 
ceeds demand; and construction 
of hydrogen distillation plants 
in India and Egypt only sends 
more coals to New Castle. 
> Borrowing Hydrogen Feed— 
CFEL pilot unit, like other 
hydrogen-distillation plants now 
planned, abuilding or operating, 
is closely linked to a chemicals 
producer. CFEL taps ammonia 
producer, Office National Indus- 
trial de l’Azote (ONA), for hy- 
drogen supply; CFEL is jointly 
owned by ONA and IAir 
Liquide, designer of the plant. 

CFEL liquefies borrowed hy- 
drogen, distills it to isolate con- 
tained deuterium (150 ppm.), 
and returns deuterium-depleted 
hydrogen to ONA for ammonia 
synthesis. 
> Only Two Columns—]’Air Lig- 
uide’s hydrogen-distillation de- 
sign is based on the same prin- 
ciples as the German Linde 
design. But the French process 
needs only two rectification col- 
umns, while the German Linde 
process requires three. 

In the French process, lique- 
fied hydrogen (—423 F.) first 
flows to an “extraction column,” 
which concentrates HD in liquid 
to 5-10%. Concentrated liquid 
flows to the top of a “concentrat- 
ing column”; stream, tapped 
from the center of this column is 
further enriched in HD; it flows 
to a unit which catalytically con- 
verts HD to mixture of D, 
and H.. 

Resulting mixture flows to the 
bottom of the concentrating col- 
umn for final enrichment to 
99.8% D,. Distillate is evapo- 
rated (—417 F.) and burned to 
produce D.O. 


Processes & Technology 
continues on page 94. 





SEND-OF 


Powell Valves control the flow of the propellant fuels in storage 
and into the missile. 

Powell engineers and metallurgists have met this newest 
valve challenge of our ‘time—by perfecting precision, flawless, 
never-failing valves for the ground support equipment of our 
Nation’s guided missiles and rockets. 

Since 1846, the Wm. Powell Company has been manufac- 


world’s largest family of valves 


turing vital valves to fill the needs of all industries and reach 
brave new worlds. 

You can count on Powell Valves at the “count-down” in 
your industry for handling water, oil, gas, air, steam, corrosive 
fluids, or fuels. Contact your nearest Powell Valve distributor. 
And for complete information on Powell Valves in the United 
States missile program, write directly to us. 


P@W ELL VALVES 


THE WM. POWELL COMPANY «¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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Silkworms Help Develop 
Hydrogenation Catalyst 


A new hydrogenation catalyst 
has resulted from research at 
Osaka University in Japan. And 
as unusual as the properties of 
the catalyst itself is the fact that 
it utilizes silk fibers as a carrier 
instead of carbon used by con- 
ventional hydrogenation cata- 
lysts. 

Main interest in the new silk- 
palladium catalyst stems from 
its specific reactions to certain 
compounds, Aliphatic carbon-to- 
carbon double bonds are reduced 
at low temperatures in which 
carbonyl groups remain unat- 
tacked—making it suitable for 
preparing saturated aldehydes 
and ketones from the corres- 
ponding unsaturated compound. 
Although aliphatic carbonyl] 
groups (with the exception of 
a-ketoglutarate) are not sus- 
ceptible, aromatic carbonyl 
groups are attacked. 

Aldehyde, nitrile and nitro 
groups attached to aromatic 
rings are catalytically hydrogen- 
ated as are azobenzene and oxi- 
mino groups. A value of 14.5 
kcal./mo!e is quoted for activa- 
tion energy of hydrogenation of 
nitrobenzene to aniline. 

Researchers find they can ob- 
tain a 5% palladium content by 
boiling silk fibers in a dilute 
acetic acid solution of palladous 
chloride and then reducing with 
hydrogen in an autoclave. 


Giant Sea Water Still 
Slated for Caribbean 


Another giant single-unit sea 
water distillation plant is now 
under construction. This one, 
from the shops of Buckley and 
Taylor Ltd., Oldham, England, is 
destined for a Shell oil refinery 
at Cardon, Venezuela, to produce 
1.2 million gal./day fresh water 
from the Caribbean. Process to 
be used: flash evaporation. 

Though claimed by the English 
firm to be the world’s largest, 
plant actually is topped in size by 
two 1.25-million-gpd. flash dis- 
tillation facilities built by West- 
inghouse for the Shiekdom of 
Kuwait. (Chem, Eng., Oct. 1956, 
p. 126.) 


| INDUSTRY NEWS | 


LIQUID HYDROGEN storage sphere takes shape at Torrance. 


Linde Co. readies this huge 
storage sphere at Torrance, 
Calif., to store 13 tons of 
space-age, liquid hydrogen. 
Kaiser engineers lower the 
30-ft.-dia. aluminum sphere 
into its spherical, carbon- 
steel shell and prepare to fill 
the spaee between spheres 
with super insulation to keep 
the —423 F. liquid, super 
cold. This and other Linde 
central storage spheres at 
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Huntsville, Ala., Pittsburg, 
Calif., and Neosha, Mo., will 
serve the rocket and missile 
industry with liquid hydro- 
gen fuel. 


The Carborundum Co. discloses 
plans for a major moderniza- 


Industry News 
continues on page 192. 





MATERIAL 
CHARACTERISTICS 


TYPE 
OF 
CRUSHER 


HARD TO 
VERY HARD 


Gyratory 
Hammermill 
One-way 

Reversible 
Impactor 


Jaw 


Single Roll 


BRITTLE 
FRIABLE 


Bradmill 
Gyratory 
Hammermill 
One-way 
Reversibie 
Impactor 


Jaw 


Single Roll 


Bradmill Hammermill 
Non-clog 
Gyratory 
Single Roll 
Hammermill Non-clog 
One-way 


Reversible 
impactor 
Jaw 


Single Roll 


Hammermill 
One-way 
Reversible 


Single Roll 


HOW TO SELECT THE RIGHT 
CRUSHER FOR YOUR MATERIAL 


Crushing machines usually repre- 
sent fair size investments. Also 
the cost of operation, and the 
quality and uniformity of the 
product, are two important factors 
in your product and profit picture. 


So you want to be sure to select 
the right crushers. 


The chart above will give you a 
clue. The types of Pennsylvania 
crushers mentioned can be con- 
sidered for specific applications. 
But materials vary considerably 
in physical and chemical char- 
acteristics; and type of product 
desired and rate of production 
are equally important. So more 
help is usually needed. 


EXPERIENCED ASSISTANCE 


That’s where Pennsylvania engi- 
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neers and Pennsylvania laboratory 
facilities move in to help you. 
The engineers have a wealth of 
know-how. The laboratories offer 
unexcelled facilities for product 
analysis and test runs of your 
material. Together they will deter- 
mine beyond any doubt the right 


@ Pennsylvania KUE-KEN Jaw Crusher 
—the crusher that employs the “‘crush- 
ing without ru 
used for crush 
ia the chemical 
in Bulletin 5012. 


. Widely 
a variety of materials 


crusher for your problem. This 
help is at your disposal freely 
and without obligation. See 
Pennsylvania first. 


FREE BULLETINS 


Just to increase your store of 
knowledge on crushing proce- 
dures, why-not send for our 
bulletin on “How To Select a 
Crusher.”’ It describes the various 
kinds of mechanical reduction, 
and the types of Pennsylvania 
crushers that supply each one. 


PENNSYLVANIA CRUSHER DIVISION 


Bars Iron Works Corporation 
WEST CHESTER, PENNA. 


* *% * 
Over 50 years concentrated experi- 
ence in all types of material reduction 
makes Pennsylvania your best source 
of crushers and engineering advice 
and service. Call on Pennsylvania 


with your next crushing problem. 
Representatives from coast-to-coast. 
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Oil: The Squeeze Comes in the ’60s 


Production: Costs are up; higher wellhead prices are a must. 


Capital spending: With eyes on revenue, oil men are pressed to 


update refineries, invest in higher-profit foreign ventures. 


Refining: Gasoline will bring problems—in prices and processing. 


John B. Bacon, Assistant Editor 


As the oil industry enters the 
“sanguine sixties” it surveys as 
many problems as opportunities. 

Petroleum demand — domestic 
and world-wide—is sure to grow 
at a healthy rate. But there’s 
growing competition from for- 
eign oil both for energy and 
chemical uses. 

World-wide oversupply of oil 
is hurting in the U.S., where 
high stocks and low prices de- 
press industry activity. Much 
idle capital stagnates in unused 
producing and refining capacity. 
Refinery runs average less than 
85% of operable capacity. 

Prolific new oil finds in Al- 
geria, Libya and the Persian 
Gulf will mean even hotter com- 
petition in the future. 
>The Squeeze Is On—These 
basic pressures can’t be escaped 


and will mount in coming years: 

Producers are caught between 
rising costs and low prices. 
Crude and product imports are 
only part of the reason; natural 
gas has had equal impact. For 
long-term growth it’s vital that 
domestic industry reassess its 
pricing policies. The table below 
sums up one observer’s sugges- 
tions, and we’ll look more closely 
at them later. 

Refiners, too, suffer from over- 
supply, excess capacity and the 
cost-price squeeze. But they 
can’t skimp on processing needs 
and product quality or competi- 
tors will step in. From this 
standpoint, gasoline is the re- 
finer’s biggest problem. 
> Spending Mirrors Change— 
These squeezes are reflected in 
capital spending. Bigger chunks 


of capital outlay are being 
tagged for downstream process- 
ing (as opposed to crude capa- 
city), for producing and refining 
abroad and for petrochemical 
ventures. 

Outlay for refining and petro- 
chemicals in 1960 will take 
14.5% of total capital outlay, 
compared with 13.2% last year. 
By contrast, refinery crude ca- 
pacity is slated to grow by only 
0.2% this year, to 9.83 million 
bbi./day. 

Spending abroad by U.S. oil 
men this year will run more than 
$1.2 billion. At least one major 
oil company expects that by next 
year foreign operations will 
count for 50% of its total petro- 
chemical investment. But the 
pressure of foreign competition 
will be felt here, too. European 


Production squeeze: Where will needed money come from? 
Higher gas prices could spell success in oil’s revenue outlook. 


Gas 
(¢/Mef.). es 
($/bbl.). . . 


Oil ($/bbI.). . 
Gas-liquids 
($/bbl.). . 


Domestic Wellhead Prices * 


1938 1948 


4.9 6.5 
0.27 0.36 


1.13 2.60 


0.90 3.11 


1958 





11.9 


0.67 Price boosts 
3.01 . must net 
$7.1 billion 


2.29 more in 1968 | 








* “The Economic Outlook for the Domestic Producer,” D. K. Russell, The Lehman Corp. 
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BENEFITS OF QO*° FURFURYL ALCOHOL 


Furfuryl Alcohol (FA®) Resins: 


@ Provide fast cure with little or no external heat 
e Are infusible, insoluble polymers when cured 
Have low porosity 


e Are inert to chemical attack HC ¢c-CH., OH 


e@ Have high tensile strength and high heat resistance 


o ] 
Furfuryl Alcohol 


Typical Uses for FA” Resins... 


e 


FA resins are used to manufacture Chemically inert vessels, valves and parts Room temperature setting corro- 
glass or asbestos reinforced acid and are cast of FA resin. sion resistant, resinous mortars are 
alkaline resistant pipe and duct. used to set tile and glazed brick 

exposed to chemicals or fumes. 


The resins are also used as a wetting How you can benefit 

agent and binders for sand, asbestos, The above material represents only one area of use 
glass and other materials and as im- for FA. For information about other uses, physical 
pregnants for porous materials. data and chemistry write for Bulletin 205. 


~- 


The Quaker Oats Company manufactures QO furfuryl alcohol—not FA resins. ci —) 


The Quaker Oats @mpany Se 
The CHEMICALS DIVISION ——— i 


OTE Cig OL 1k In the United Kingdom: 
335D The Merchandise Mart, me Chemical Industries, Ltd., London, England 
n Evrope: 
Chicago 54, Illinois Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Room 535D, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
New York 5, N. Y. A/S “Ota", Copenhagen, S. Denmark 
In Australia: 
Room 435D, 48 S.E. Hawthorne Blvd. Swift & Company, Ltd., Sydney 


CHEMICALS Portiand 14, Oregon In Japan: 
F. K tsu & C 


y, Ltd., Tokyo 





P 
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ECONOMICS. . . 


Spending squeeze: There’s less outlay for refining capacity, 
more for upgrading and higher-profit foreign ventures. 


Capital Spending 
(million dollars) 
1958 1959 1960 
Petroleum industry ' 


Total domestic. . . 5,300 5,200 5,200 


Refining, petrochemical... aa 725 692 754 up 9% 
Cycling plants 115 up 15% 


U. S. Spending abroad? 
Petroleum industry. . 
Chemical industry 


European petrochemicals '. . . 


1. Petroleum Facts and Figures, 1959 ed.; Chem. Eng. estimates. 


OEEC report. Chemical Industry in Europe, 1959 ed. 


countries will invest $530 mil- 
lion in petrochemical plants this 
year. Japan brought petrochem- 
ical investment last year to $240 
million, and has earmarked an- 
other $160 million for new 
plants. 

>» No Crying, Though—All this 
is not to say that U.S. compa- 
nies are losing money. Latest in- 
come statements show net do- 
mestic earnings up 20-25% from 
1958. Forecasts for this year peg 
domestic demand up about 4.5%, 
crude production up 4.5% to 
7,350 bbl./day, refinery runs up 
3.8% to 8,280 bbl./day. Reces- 
sion days are behind, but the fu- 
ture calls for hard work and 
careful planning. 

> Natural Gas the Key?—Basic 
to the health of domestic oil in- 
dustry are wellhead prices of 
crude oil, natural gas and gas 
liquids. Let’s look at an analysis 
of these which D. K. Russell of 
the Lehman Corp. gave at last 
November’s meeting. of the 
American Petroleum Institute. 

Of total petroleum energy, 
which in 1958 supplied 75% of 
the U.S.’s needs, gas provided 
87%, but brought the oil indus- 
try only 14% of its wellhead 
revenue. So if we view gas in 
terms of energy, we get a vastly 
different view of demand growth 
and price needs. 

Assuming prices high enough 
to spur activity and give needed 
additions to reserves, we find 
that in 1968 the industry will 
need a total wellhead revenue of 
$16.5 billion, or $7.1 billion more 
than it’s getting now. 

This, Russell concludes, means 


wellhead prices in 1968 of 
$3.50/bbl. for oil, 19¢/Mcf. for 
gas, and $2.80/bbl. for gas liq- 
uids. Gas would provide nearly 
30% of the revenue increase. 

For such a program to be fea- 
sible there would have to be tight 
import controls, and no federal 
regulation of gas prices. 
> Gas Liquids Climb—Natural- 
gas liquids—a prime source of 
chemical feedstocks — climbed 
last year to a production figure 
of 36,730 gal./day, up 8.83% from 
1958, and is due for another 
4.0% rise this year. 

Strongest growth in gas liq- 
uids is in liquefied petroleum gas 
(LPG), consisting of propane 
and butanes. LPG sales last year 
rose a whopping 16.5% to hit an 
annual figure of 8.7 billion gal. 
And 27.6% of this went to chem- 
ical manufacturers, 26.2% more 
than in 1958. LPG production in 
1960 is slated to rise another 
9.0%. 
>Process Changes Due— 
Changes in refinery processing 
are developing at a fast rate. Re- 
finers strive for the greatest 
product improvement for the 
least cost. Need to satisfy gaso- 
line’s octane and sensitivity re- 
quirements will bring these proc- 
ess changes: 

Cracking—Not only will cat 
cracking capacity increase, but 
there will be higher throughput 
and better product distribution 
through use of improved cata- 
lysts and hydrogen treating of 
feedstocks. Two-stage cat crack- 
ing is already on the scene, It 
gives more gasoline and greater 
operating flexibility. California 


March 21, 1960—CueEmicaL ENGINEERING 


1,246 
176 


530 


up 5% 


2. McGraw-Hill Dept of Economics.. 3. Foreign capital in own country. 


Research Corp.’s Isocracking is 
one example of hydrogen use to 
improve gasoline yields, make 
less coke and fuel gas (Chem. 
Eng., Nov. 16, 1959, p. 106). 

Treating of cat cracking feed- 
stocks has made notable head- 
way. Humble Oil & Refining has 
found hydrodesulfurizing of vac- 
uum gas oils attractive, has also 
done work on phenol extraction 
of cat cracker gas oil to remove 
aromatics before recycling. Gulf 
Oil operates a_ high-pressure 
(2,000-3,000 psi.) hydrodesul- 
furizer to convert residues to 
cracking stocks, thus reducing 
output of residual oils. Texaco at 
Los Angeles, Calif., and Eagle 
Point, N. J., uses furfural ex- 
traction to upgrade cracking 
feed, extracts aromatics which 
yield coke and gas upon cracking 

Reforming—-More cat reform- 
ing capacity is due. Processing 
changes can boost yield and qual- 
ity here, too. Reduced reforming 
pressures (hence less hydrogen 
in feed) raises gasoline yield at 
constant octane number. But this 
gives more coke and requires re- 
generative operation. 

It’s possible to extract the 
aromatics from cat reformate 
and recycle the paraffins. This 
permits less severe reforming 
than once-through operation, 
with a resulting yield advantage. 
Octane level where this recycling 
becomes attractive decreases as 
feed paraffin content increases. 
> Sensitivity a Thorn—With re- 
spect to cracking and reforming, 
refiners face a dilemma. For, al- 
though these processes give more 
octanes, they contribute to gaso- 





Announcing 
IBM’s newest, 
most powerful 

business 


computer... 


\ EW BM 7080 transistorized data processing system 


NEW 


2.18 millionths of a second operating cycle 


NEW 


1.09 millionths of a second communication cycle 


NEW 


automatic overlapping of multiple operations 


PLUS 


compatibility with all IBM 705 Systems 


1BM 7080 DATA PROCESSING SYSTEM BRINGS WITH 
IT THE WHOLE LIBRARY OF 705 APPLIED PROGRAMS 


A business system with new speed and power, the transistorized IBM 
7080 processes IBM 705 programs up to ten times faster. 

This fully transistorized 7080 System offers a choice of 40,000, 
80,000 or 160,000 characters of magnetic core storage. 

Whether purchased or leased this transistorized system will mean re- 
duced data processing job costs. 


For manufacturing—one system to do: 
Scientific research 

Design calculation 

Production Simulation 

Forecasting 

Materials Planning 


Plant Scheduling 
Work-in-Process Control 
Operations Evaluation ° 


balanced data processing 
y 


Balanced Data Processing means IBM Services as well as machines— 
a continuing responsibility of 1BM to its customers. 
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Refining squeeze: Octane number, sensitivity call the tune. 
Refiners must update processes, use more blending tricks. 


Gasoline Quality 
1960 1961 
96.7 97 .7 


1962 
98.9 


1959 
Pool octane number 
(leaded Research) 


(Research octane no. minus motor octane no.) 


How refiners will get octane numbers: 


Cat cracking: More capacity. Better catalysts, 
hydrogen treating will improve gasoline yields. 


Isomerization: It's coming slowly. Refiners are 
already isomerizing some pentane. Next: hexane. 


Cat reforming: More capacity. Lower pressures Blending tricks: Some are now in use. Split 
cat reformate, cat naphtha, blend heavy reform- 


will boost yields, but call for regenerative opera- 
tion. ate and light naphtha. Superfractionate to get 
several cuts, blend in “tailor-made” gasolines. 


Alkylation: Capacity will soar. Refiners will hoard 


None of these boosts average pool octane. 


most of the butylenes and more propylene. 


line’s sensitivity—the spread be- 
tween Research octane number 
and motor octane number, the 
latter a better measure of actual 
performance. This spread now 
stands at nearly 10 octane num- 
bers. Refiners feel it may have 
to be narrowed to 9 or less. 

When it comes to sensitivity, 
olefins and aromatics — prime 
products of cracking and reform- 
ing—are the worst performers. 
Saturates are best. So refiners 
must contemplate cat reforming 
of cracked naphthas, and hydro- 
gen treating of feedstocks. Hy- 
drogen treating can saturate 
olefins and reduce sensitivity, 
but cuts down Research octane 
number in the process. 

There are other routes to high- 
octane paraffins: 

Alkylation—Capacity will see 
a rapid increase, with attendant 
demand on isobutane, butylenes 
and, increasingly, propylenes. 
Present trend is for refiners to 


recover as much butylenes and 
propylenes as possible from re- 
finery gases. 

Isomerization—There are sev- 
eral available processes to isom- 
erize normal C,-C,’s, the very- 
low-octane constituents of the 
gasoline pool. Processing is ex- 
pensive, though, and it’s slow in 
coming. Need for isobutane, 
however, has already led a few 
refiners to isomerize butane. 

Recent announcement of latest 
work on tetramethyl lead addi- 
tive may slow isomerization’s ad- 
vent. Use of this additive in 
highly aromatic gasolines is ac- 
tually aimed directly at boosting 
antiknock quality of normal hex- 
ane and heptane. 

In addition to new or already 
available upgrading processes, 
there are a number of blending 
tricks that refiners can use to 
balance gasoline blends. Blend- 
ing, though, doesn’t raise the 
over-all octane average. 


Here are blending maneuvers, 
some now in use, that will find 
more work in refineries: 

eSplit catalytic reformate 
into light and heavy fractions. 
Heavy fraction (20-40% of total 
reformate volume) is 75-90% 
aromatics, the rest mostly satu- 
rates. Its leaded Research octane 
number is 2-6 higher than light 
fraction. 

eSplit naphtha from cat 
cracking to get a light fraction 
(30-50% of total volume) 2-4 oc- 
tanes higher than the whole 
stream. Cat naphthas contain, 
typically, 25-40 vol.% olefins, 
about 20-25% aromatics. 

¢ Blend heavy reformate and 
light cat naphtha in various ra- 
tios to get desired octane and 
boiling characteristics. 

¢ Superfractionate refor- 
mate and cracked naphtha into 
several cuts with different oc- 
tane and boiling ranges. This 
gives blending flexibility. 


More Chemical Feedstocks Will Come From Oil 
Production of Crude Producis From Oil and Natural Gas 


Ethane. . 
Ethylene... . 
Propane. . 
Propylene. . 





(million Ib. /yr.) 
1958 1959 


639 646 
4,149 4,500 
3,019 3,415 
1,769 1,950 
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MHI DROPS SODIUM 


BOROHYDRIDE PRICE ! 


$19.90 PER POUND‘ is the new price for high- 


purity MHI sodium borohydride, in quantity lots of 5,000 pounds. 
This is the lowest price ever offered for 98% pure sodium boro- 
hydride powder. Increased commercial use, perfected processing 
techniques, and expanded production facilities have made this 
new price break-through possible. Remarkably stable, sodium 
borohydride is easily used with complete safety in standard 
equipment. It is shipped in polyethylene-lined, 55-gallon drums. 


The new price should put sodium borohydride within the eco- 
nomic reach of many processors looking for a powerful, high- 
yield reducing agent for aldehydes, ketones, peroxides and acid 
chlorides. Others can now take advantage of its proven effective- 
ness for continuous fixed-bed, in-stream “clean up” of carbonyl 
or peroxides from gaseous or liquid olefins, diolefins, alcohols 
and glycols, amines and amino-alcohols, ethers and polyethers, 
acrylonitrile and chlorinated hydrocarbons. For producing better 


vinyl foams, sodium borohydride offers versatile and inexpensive 
process possibilities using simple equipment. 


This new price combined with the reducing power and flexi- 
bility of sodium borohydride may well justify your immediate 
inquiry for complete information. 


eeeereveeoeeeeoeeeeeeeeeeeeeeeeeeTeeeeeee 
. 


Do you have 
these new 

technical 
publications? 

If not, write today. 

For technical 
service... 

Contact MHI now. Over 20 years’ experience, plus the recent 
assignment of exclusive patent rights for the manufacture of 
sodium borohydride and its organic reduction applications, qual- 
ifies MHI as an exceptionally helpful source for technical service. 


@eeeeeoeeeeo ee eee eee 


*Domestic Price 


PIONEERS IN HYDRIDE CHEMISTRY 


Metal Hydrides Incorporated 


321 CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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Production of a pound of sean- 
dium, an extremely rare metal, 
marks the first time that such a 
“large” quantity of scandium 
ever existed in one place at one 
time. The material is in the form 
of two disks, about 3} in. in di- 
ameter and } in. thick. It was 
produced by Union Carbide Met- 
als, in accordance with an Air 
Force contract calling for one 
pound of scandium of at least 
99% purity. 


Floceulant 


Produces better quality wa- 
ter at lower cost. 


Immediate availability of 
Purifloc N17, a synthetic high 
purity flocculant produced espe- 
cially for use in the treatment 
of potable water, has been an- 
nounced. 


102 


Pound of Rare Light Metal Produced for Air Force 


The Air Force is interested in 
scandium because it is believed 
to have some unique properties. 
Comparable to aluminum in den- 
sity, it has a melting point which 
is considerably higher. A second 
contract between the Air Force 
and Carbide calls for an analysis 
of the material by the company 
to study its physical, chemical 
and mechanical properties. — 
Union Carbide Metals Co., New 
York. 102A 





Recently cleared for use in 
potable water by the U.S. Pub- 
lic Health Service, Purifloc 
N17 is described as a “synthetic, 
high molecular weight floccu- 
lant with high activity for many 
types of suspended solids nor- 
mally found in natural waters 
and produced by chemical treat- 
ment.” 

Due to the high activity, only 
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small quantities of Purifloc 
N17 are required to achieve a 
high degree of particle agglom- 
eration. A concentration of 1 
ppm. is recommended. 
Suggested applications in- 
clude use as a primary coagulant 
for presedimentation, con- 
ventional and high rate (sludge- 
blanket) water treatment 
plants; as a coagulant aid to 
enhance the activity of primary 
flocculants such as alum and 
ferric sulfate; as a coagulant 
or coagulant aid in chemical 
water softening operations to 
reduce the load of suspended 
solids to the filters; as a clarifi- 
cation aid to allow design of 
rapid sand filters to operate at 
double or triple conventional 
hydraulic rates and yet produce 
water of equal or better quality. 
—Dow Chemical Co., Midland, 
Mich. 102B 


Molybdenum Disulfide 


Dispersion redoubles lubri- 
cation effect in EP uses. 


A new molybdenum disulfide 
lubricant, Molykote M-55-Plus, 
for extreme pressure applica- 
tions—on drills, taps, cold metal 
forming dies, punches, and such 
—has been announced. 

It supersedes M-55, the com- 
pany’s 5% EP dispersion in 
medium oil, and out-performs 
its predecessor by 116% in 
welding-load tests and 71% in 
wear resistance tests. 

Molykote M-55-Plus does not 
derive its extreme pressure 
characteristics from the fusion 
of additives like sulfur and 
chlorine at elevated tempera- 
tures, as do conventional EP 
lubricants. It is suitable for 
slow moving parts under heavy 
loads, and for surfaces which 








HEAT EXCHANGERS—ATOMIC REACTORS—CHEMICAL PROCESSING EQUIPMENT 


/* Safe, efficient cleaning of stainless steel boilers, heat exchangers, atomic reactors, chemical processing 
equipment! It’s assured, when chloride-free Pfizer Citric Acid is used by your chemical cleaning service company. 
Easier and more efficient after-rinsing is another definite plus! Check for yourself these unique advantages of 
using Pfizer Citric Acid: 


l 
2, 
3 


Citric acid is highly efficient in re- 
moving imbedded metal and oxide 
films from stainless steel. 


Citric acid’s excellent sequestering 
ability prevents reprecipitation of 
dissolved scale. 


Citric acid cleaning completely 
eliminates the possibility of 
chloride stress corrosion. 


6. 


Citric acid can be effectively in- 
hibited without losing its cleaning 
or sequestering ability. 


Citric acid is sold as a dry, 100% 
acid—meaning savings in storage 
and handling. 


Citric acid is water soluble, easy 
to handle, and non-toxic. 


Science for the World’s Well-Being 


Manufacturing Chemists for Over a Century 


For further information, mail this coupon to Pfizer today. 


| want to learn more about the use of Pfizer Citric Acid for 
Cleaning stainless steel equipment. Please send me Tech- 
nical Bulletin 102. 


Name_ 
Company 
Address 4 


Chas. Ptizer& Co. inc. ,Chemical Sales Div., 630 Flushing Ave., Bklyn.6, N.Y. Branch Offices: Clifton, N.J.; Chicago, Ill; San Francisco, Cal.; Vernon, Cal.;Atlanta, Ga.; Dallas, Tex.; Montreal, Can. 
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would be reactive with addi- 
tives. 

The improved lubricity of 
M-55-Plus, and its ability to 
“plate itself out” on metal sur- 
faces, recommends it also for 
wear reduction applications in 
sleeve bearings and instrument 
gears, even though lightly 
loaded.—Alpha-Molykote Corp., 
Stamford, Conn. 102C 


Phenolie Resin 


New material shows favor- 
able properties for com- 
pounding with rubber. 


The Plastics Division of Na- 
tional Polychemicals has an- 
nounced the development of 
Poly-Phen S-218, a new phe- 
nolic resin for use in light 
colored compounds based on 
natural rubber and _ styrene- 
butadiene copolymers. The com- 
pany states that Poly-Phen 
S-218, in comparison with res- 
ins presently on the market, will 
impart substantially lighter 
color and better color stability 
while also providing good rein- 
forcement. The resin is re- 
ported to develop a high degree 
of hardness and stiffness in 
most molding compounds, with- 
out increasing the specific grav- 
ity of the vulcanizate. 

National is marketing the 
resin as uncatalyzed flakes or 
powder and also as a catalyzed 
powder. It is recommended for 
use in compounding of top 
lifts, composition soles and mis- 
cellaneous mechanical goods.— 
National Polychemicals, Inc., 
Wilmington, Mass. 104A 


Colloidal Silica 


Keeps paint surface slick, 
clean by filling surface 
micro-pores. 


A water-like fluid that pos- 
sesses the unique property of 
making a smooth paint surface 
so slick that dust and dirt can- 
not cling to it has been success- 
fully field tested for industrial 
maintenance. 

Soil retardant concentrate, 
based on colloidal silica, is 


mixed one part with 14 parts 
water, and sprayed, brushed, 
roller-coated, mopped, or wiped 
on a clean interior or exterior 
painted surface as thinly as 
possible. Within 15 minutes a 
hard, transparent coating has 
formed that sheds dust and dirt 
deposited from the atmosphere. 
Smudges remove with ease. 

In varying degrees, all sur- 
faces possess a great number of 
microscopic pits and pores 
where dirt particles wedge 
themselves and resist removal. 
When the new retardant is ap- 
plied, its clear, hard constituent 
particles fill these indentations. 

A type of the company’s col- 
loidal silica has been used suc- 
cessfully for several years by 
one of the largest Venetian- 
blind manufacturers.—Du Pont 
Co., Wilmington, Del. 104B 


Antibiotie 


Prevents spoilage of har- 
vested forage crops. 


The active ingredient of new 
forage preservative, Silotracin, 
is zine bacitracin, an antibiotic 
which is widely used as a phar- 
maceutical for human use, as a 
veterinary medicine, and as a 
health and growth factor in 
animal and poultry feeds. 





Newsworthy Chemicals 


Experiments at a number of 
agricultural colleges and ex- 
periment stations have shown 
that the addition of Silotracin 
in quantities of 5 lb./ton of 
silage selectively discourages 
the bacteria which make poor 
quality silage and encourages 
the bacterial action which pre- 
serves silage nutritional value. 
When the _ Silotracin-treated 
feed is taken from the silo, none 
of the antibiotic remains. 

The zinc bacitracin antibiotic 
prevents damage and permits 
beneficial bacteria to preserve 
the nutritional elements in si- 
lage which nourish farm ani- 
mals and increase dairy produc- 
tion. — Commercial Solvents 
Corp., New York. 104C 


Polyester 


New Class F wire enamel 
resists 175 C. 


Latest addition to the com- 
pany’s Alkanex polyester line, 
a new insulation is believed to 
have the highest thermal re- 
sistance of any polyester wire 
enamel yet developed. Normal 
thermal resistance required for 
this type of insulation, Class F 
wire enamel, is about 155 C. The 
new enamel withstands 175 C. 

Key features of the new 





Page Number is also 
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Scandium metal produced under military contract 

Synthetic flocculant has high activity 

Molybdenum disulfide lubricant for EP applications.. 102C 
Phenolic resin combines favorably with rubber 

Colloidal silica protects painted surfaces 

Antibiotic prevents damage to harvested crops 

Polyester wire enamel shows high heat resistance 

Plastic scintillation fluors largest ever made 

Acrylic copolymer emulsion for gloss latex paints 

Metallic pigment binder shows desirable properties... 106C 
New silicone fluids show unusual compatibility 

Polyethylenes have built-in aromas 
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Valves using durable TFE resins 
turn easily, seal tight, can’t “‘freeze’’ 


Exceptional performance of the DURCO* plug 
valve shown above is assured by the use of a 
reinforced TEFLON TFE-fluorocarbon resin for 
the sleeve and diaphragm. The low-friction TFE 
resin eliminates the need for lubrication, thus 
permitting a simplified valve design and reduc- 
ing maintenance problems. Problems of leakage 
and “freezing” are also eliminated. In one ap- 
plication these plug valves, handling corrosive 
chemicals at 270°F,, have already lasted 36 
times as long as valves formerly used. 

Du Pont TEFLON TFE resins are rated for con- 
tinuous duty up to 500°F. They are inert to 
*Registered trademark of the Duriron Co., Inc. 


REG. U. 5, pat. OFF 


TEFLON: 


TFE-FLUOROCARBON RESINS 


virtually all chemicals and solvents. Even in 
cases where service conditions are not excep- 
tionally difficult, the use of TFE resins provides 
increased reliability of performance and lower 
maintenance costs. Their unique combination of 
properties has made possible a variety of im- 
provements in chemical designs and processes. 
For more information that will help you evalu- 
ate TFE resins for use in your operations, write 
to: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, Room T-10321, Ne- 
mours Building, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec, 


TEFLON is Du Pont’s registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein, 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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water-resistant paint film, 








Plastic Fluors Can Detect Radiation 


Plastic scintillation fluors, said 
to be the largest ever produced, 
are expected to have various ap- 
plications in the field of radia- 
tion detection and measurement. 

Weighing approximately 400 
lb. before being machined, the 
fluors are composed of a styrene 
base with p-terpheny! and tetra- 


phenyl butadiene. Pieces 16 in. 
or more in diameter and 24 in. 
in length can be cut from them. 

They have been suggested for 
use in encapsulation applica- 
tions, detection of high-energy 
(gamma) radiation, and human 
body counts. — Semi-Elements, 
Inc., Saxonburg, Pa. 106A 


which retains its gloss and 
has no residual tack.—UBS 
Chemical Co., Cambridge, 
Mass. 106B 


New metallic pigment binder 
with an unusual number of 
desirable properties for ap- 
plication printing on cotton, 
glass, and synthetic fibers has 
been announced. Called Mor- 
patex 50, it offers prolonged 
resistance to dry cleaning 
and laundering, an unusually 
soft hand, good luster unaf- 
fected by pigments or organic 
colors.—Morningstar-Paisley, 
Inc., New York. 106C 


Silicone fluids, designated XF- 
1030 and XF-1031, show un- 
usual compatibility with var- 
ious materials. The two new 
fluids are soluble in many 
aliphatic hydrocarbons and 
lower alcohols, and also form 
relatively stable emulsions in 
water with a minimum of agi- 
tation. Like conventional sili- 
cone fluids they are soluble 
in aromatic and chlorinated 
hydrocarbons, and they ex- 
hibit typical release and slip 


properties.—General Electric 


Co., Waterford, N. Y. 106D 
Polyethylenes with appropriate 
built-in aromas for packag- 
ing films and molded items 
are now available. The 
scented resins, formulated by 
Fragrance Process Co., Inc., 
include such varieties as per- 
fume, “cookie,” “clean linen,” 
chocolate and spearmint. It 
is claimed that the aromas 
can be applied to resins of 
any density or melt index, 
and that they become an inte- 
gral part of the material.— 
U. S. Industrial Chemicals 
Co., New York. 106E 








enamel] 


are its excellent run- 


ability which enables it to be 
applied to all sizes and shapes 


of magnet wire, and 


its im- 


BRIEFS 


Gloss latex paints formulated 
with a new vehicle, an acrylic 





For More Information 


about any item in this 
department, circle its 


code number on the 


copolymer emulsion known as 
U-7001 Ubatol, are being 
evaluated by paint manufac- 
turers. Use of the vehicle is 
said to result in a hard, dry, 


proved dielectric strength and 
Freon resistance which make it 
suitable for hermetic motor ap- 
plications. — General Electric 
Co., Schenectady, N. Y. 104D 


Reader Service 
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FORMALDEHYDE 


These fluids are MERCURY 


MOLTEN METALS 
difficult to meter...| | suirur Dioxins 
a HYDROBROMIC ACID 
SULFURIC ACID 
HYDROCHLORIC ACID 
LIQUID BROMINE 
LIQUID CHLORINE 
FLUORINE GAS 
HYDROFLUORIC ACID 
HYDROGEN FLUORIDE 
SULFUR DICHLORIDE 





The Lapp Pulsafeeder is a highly-specialized, 

precision pump suited to a wide variety of special 

applications involving controlled-volume 

pumping of fluids. It’s a combination piston- 

diaphragm pump having a hydraulically balanced 

diaphragm and a closed hydraulic system. The reciprocating piston action provides 
accuracy of positive displacement while the diaphragm isolates liquid being pumped from 
the pump’s working parts. Eliminates need for stuffing box or running seal . . . p: «vents 
product leakage and contamination. Pumping speed is constant, variable flow results from 
variation in piston-stroke length . . . controlled manually by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding to any instrument-measurable 
processing variable. Pulsafeeder capacities range from 585 ML per hour up to 

24 gpm maximum flow and pressures from minus atmospheric to 6800 psig. 


Specify Lapp Pulsafeeder when you need continuous (or intermittent) pumping, at accurately 
controlled volume, of fluids which cannot be satisfactorily exposed to conventional pistons, 
cylinders and stuffing box packing. Cr because of the corrosive action of chemicals 

andjor the need for protection of product against contamination. 


WRITE FOR BULLETIN 59 containing typical applications, 
flow charts, description and specifications of models of various 
capacities and constructions. Lapp Insulator Co., Inc., 

Process Equipment Division, 3616 Poplar Street, 

Le Roy, New York. 
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Built-In Damping Curbs Resonant Beam Vibration 


Want to isolate process instru- 
mentation from shock and vibra- 
tion? One method may involve 
fabrication of the supporting 
panel with Rigidamp structural 
members. High damping char- 
acteristics are built right into 
these new construction materials. 

At the demonstration pictured 
above, a typical Rigidamp canti- 
lever beam (right) is exposed to 
the same vibratory forces as the 
conventional beam (left). Damp- 
ing effectiveness of Rigidamp is 
apparent. 


In composition, the new struc- 
tures consist (see inset) of metal 
inserts separated from surround- 
ing metal by thin layers of 
so-called “viscoelastic” damping 
medium. 

In flexing under impressed vi- 
bration, the metal inserts tend 
to slide relative to the body 
metal; however, the “viscoelas- 
tic’ medium impedes such mo- 
tion and absorbs the energy of 
resonance as shearing strain— 
Barry Controls, Inc., Watertown, 
Mass. 108A 








Oxygen Analyzer 


Provides accurate data on 
oxygen content of gases. 


Continuous operation with- 
out use of analytical chemicals, 
with automatic temperature 
compensation, but without mov- 
ing parts, is characteristic of 
the Magnox Analyzer, a device 
for measurement of oxygen in 
gases. Yet, the instrument has 
an accuracy of 1-2% of full 
scale, and an annual stability 
of 1% full scale. 

Typically, the analyzer will 
provide accurate data for deter- 
mination of most efficient fuel 
burning; it will promote closer 
control of kiln atmospheres; or 
it will continuously measure the 
purity of an on-stream gaseous 
product with respect to oxygen. 
—Milton Roy Co., Philadelphia, 
Pa. 108B 


Temperature Controller 


Non-indicating unit fea- 
tures sensitive bulb. 


Suitable for direct operation 
of non-inductive_ electrically 
heated processes, Ekstrom Co.’s 
temperature controller meets 
the need for an economical, 
small, sensitive and rugged con- 
trol instrument for the range 0 
to 1,100 F. Control circuit runs 
through a snap switch rated at 
15 a., 120 v. The device is also 
applicable to operation of elec- 
tric switchgear for diversified 
electric loads. 

Each controller has a liquid- 
filled, bellows-type thermal sys- 
tem with remote bulb, and is 
bimetal-compensated for tem- 
perature changes. A_ 12-in. 
pointer setting knob sweeps a 
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” 


No. 1...when you specify “Jenkins 
you get not merely “Ni-Resist” metal 
but you get Type 2 Ni-Resist Cast 
Iron! That affords extra resistance to 
acids, salt and alkaline solutions, sea 
water, brine and other corrosive and 
erosive fluids, vapors or gases. It is 
copper-free and will not contaminate 
or discolor the materials controlled. 


Type 316 Stainless Steel is used for the 
wedge, spindle and other trimmings 
to give you a combination of metals 
which have remarkable ability to with- 
stand destructive service. 


No.2... you get all the excellence 
which the Jenkins Diamond trade- 
mark has represented for nearly a cen- 
tury. The superior design and construc- 
tion are visible here. Equally impor- 
tant superiorities which show up only 
in the records of long service and low 
maintenance are the close grain and 
high density of Jenkins castings .. . the 
precision of Jenkins machining... the 
rigid inspection and testing which every 
Diamond-marked valve undergoes. 


It costs no more to buy Ni-Resist Gates 
made by Jenkins. And, it may cost 
much less to USE them. Write us, or 
ask your Jenkins Distributor for infor- 
mation folder No. 205 


JENKINS 
VALVES = 


Liat ee 
Sold Through Leading Distributors Everywhere 


You extend valve life 


in Corrosive and Erosive services 


TWO WAYS when 


Specity 


yOu 


for 


CIs sclA clone cele 


PePeERRRaRO HERES 


Bronze yoke bushing nut 

Handy grip iron wheel 

Bronze yoke bushing 

Iron yoke cap with zerk fitting 

for lubricating bushing 

Steel yoke cap bolts and nuts 

TYPE 316 STAINLESS STEEL spindle 
NI-RESIST CAST IRON, TYPE 2, yoke 
Bronze eye bolt nuts 

Malleable iron gland flange 

Steel gland eye bolts 

Steel gland lug bolts and nuts 

TYPE 316 STAINLESS STEEL gland 
Teflon impregnated asbestos packing 
TYPE 316 STAINLESS STEEL 
bonnet bushing 

NI-RESIST CAST IRON, 

TYPE 2, bonnet 

Steel bonnet boits and nuts 

TYPE 316 STAINLESS STEEL 
spindle ring 

Asbestos gasket 

TYPE 316 STAINLESS STEEL 
wedge pin 

NI-RESIST CAST IRON, TYPE 2, 
through-port body 

TYPE 316 STAINLESS STEEL 

solid |-beam wedge 

TYPE 316 STAINLESS STEEL 

seat rings 


JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


Send folder No. 205 describing Ni-Resist Gate Valves 


Name & Title 
Company 


Address... 
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EQUIPMENT DEVELOPMENTS . 


3-in. amplified, calibrated scale. 
Several design options availa- 
ble.-—R. A. Ekstrom Co., Har- 
vey, Ill. 108C 


Manufacturer’s new design 
for harsh service. 


Developed for high-capacity 
sifting of dry materials, Sprout- 
Waldron’s Super Sifter features 
square, tubular, horizontal 


cross members in the structural 
frame. Increase in the number 
of these cross members permits 
operation of the unit under the 


most severe industrial require- 
ments. Up to eight distinct 
separations per stack are pos- 
sible. 

Other features include ceil- 
ing suspension, self-balancing 
operation, level gyratory action 
and sanitary dustless operation. 
—Sprout, Waldron & Co., Inc., 
Muncy, Pa. 110A 


Motors 


Construction assures high 
rotor thermal capacity. 


Coming in ratings from 3 to 
75 hp., a new line of squirrel- 
cage Life Line A motors provide 
high performance over a wide 


110 


voltage range. Low magnetizing 
current assures high power fac- 
tor, even at overvoltage. Ac- 
cording to the manufacturer, 
high starting torque provides 
positive “breakaway” at low 
voltage under the most severe 
conditions of sticky loads and 
icing. 

Both stator and rotor will 
handle short-time overloads. 
Temperature rating is 10 C. be- 
low maximum values of indus- 
dustry-accepted standards.— 
Westinghouse Electric Corp., 
Pittsburgh, Pa. 110B 


Oscilloscope 


High-frequency unit first 
with digital readout. 


In addition to applications in- 
volving waveform analysis, the 
new DuMont 425 can be used di- 
rectly as a read-in device for 
computers, printers, automatic 
process control systems and sta- 
tistical production analyses. 
Outstanding feature of the in- 
strument, according to the man- 
ufacturer, is the unit’s digital 
readout, a “first” with high- 
frequency industrial oscillo- 
scopes. 

In operation, the digital sys- 
tem is relatively simple. On the 
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face of the instrument, six 
thumbwheels and a joystick po- 
sitioner controls traverse of two 
display dots across the face of 
the cathode-ray screen. The two 
dots are moved in unison by the 
joystick or index-positioning 
control. When one dot—the in- 
dexing dot—is positioned on a 
reference part of the waveform, 
the thumbwheel sets (horizon- 
tal and vertical) are used to 
move the second (scaling) dot 
to the other position on trace 
where measurement is to be 
taken. 

While moving the scaling dot, 
the thumbwheels also control 
the digital display, and when 
the two dots are positioned, the 
exact time and amplitude are 
readable directly in volts, sec- 
onds, and fractions of seconds. 
Dial multiplication, interpola- 
tion and parallax adjustments 
are unnecessary. Accuracy is 
2%.—Allen B. DuMont Labs.. 
Inc., Clifton, N. J. 110C 


Piston Filler 


Ten-station unit for glass, 
paper, prepack containers. 


Designated Model RP-210, a 
new ten-station rotary piston 
filler operates at speeds to 300 
containers/min. with an ac- 
curacy of +0.1 fluid oz. Capable 
of handling products ranging 
from semiviscous to semisolid, 
the unit comes in three stand- 
ard sizes: 1-8 oz./stroke, 4-16 
oz./stroke and 8-38 oz./stroke. 





KEMP HIGH-PRESSURE 
DESICCANT DRYERS 


assure specifiut performance 2 ways / 


/ Engineering 


Designed to dry air and gases under 
pressure (ranging from 1000 to 6000 
psig) to dew points of -160° F, the 
Kemp High-Pressure Dryer is con- 
structed for simplicity of operation 
and long life. It offers the advantages 
of: convenient location of instruments 

. . no adjustment required from zero 
to 100% of rated capacity ... contami- 
nation eliminated without purging... 
uniform and complete reactivation by 
electric heaters located for high effi- 
ciency and durability . . . welded steel 
seamless towers hydrostatically tested 
at-50% above design pressure. 


) Experience 


Supplying dry air, helium or other 
gases for pressurizing rocket fuel sys- 
tems, conveying rocket fuel, operating 
servo-mechanisms, wind tunnels and 
instruments, the Kemp High-Pressure 
Dryer has proved itself at many launch- 
ing stations as well as research and in- 
dustrial plants. This unit’s reliability of 
performance under all circumstances 
reflects Kemp’s solid background in 
these specialized applications. 

For full details on Kemp High- 
Pressure Desiccant Dryers or any other 
Kemp Dryers, contact your Kemp Rep- 
resentative listed in the Yellow Pages 
or write for Bulletins D-108, D-109. 


It always pays 
to come to 


KEMPS 


OF BALTIMORE THE C. M. KEMP MANUFACTURING COMPANY 
405 E. Oliver Street ¢ Baltimore 2, Maryland 
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EQUIPMENT DEVELOPMENTS . . 


A special unit fills 46-0z. con- 
tainers. 

A single, rigid cam track con- 
trols heighi of fill and assures 
the quoted accuracy. Fill ad- 
justment location facilitates 
convenient regulation of fill 
during the operating cycle. 
Chute or infeed conveyors are 
supplied in 4-, 6- and 8-ft. 
lengths.—The Pfaudler Co., 
Rochester, N. Y. 110D 


Band Heater 


Radiate, rather than con- 
duct, heat to work. 


Ceramic insulated band heat- 
ers designed to meet demands 
for higher processing tempera- 
tures are now available in di- 
ameters from 14 in. up, in frac- 
tional increments. Widths vary 
from 1 in. up by #-in. incre- 
ments. Recommended where 
watt densities of 40 w./sq. in. 
are required, the units transfer 
heat by radiation in contrast 
to conduction heaters. 

Temperature of the resistance 
wire is not affected by the part 
being heated or the manner in 
which the heater is installed. 
Pressure on the heating surface 
is not required. Service life re- 
portedly exceeds 15,000 hr.— 
Industrial Heater Co., Inc., New 
York, N. Y. 112A 


Pipe Tape 


Claims optimum properties 
for corrosion prevention. 


Requiring no heat, tools or 
special skills to apply, Scotch- 
rap pipe protection tape (No. 


40) is designed for conform- 
ability over a broad temperature 
range, with optimum properties 
for pipe corrosion protection. 
Scotchrap also assures positive 
protection for joints, tees, 
couplings and other irregular 
shapes. 

With a balanced high-tack ad- 
hesive system, the tape’s extra 
internal strength stops displace- 
ment caused by movement of 
soil or pipe. It resists action of 
acids, alkalis, salts, petroleum 
and refined products. It is not 
affected by fungi or mold. 
Minimum application tempera- 
ture is —5 F. Material of fab- 
rication is polyviny] chloride.— 
Minnesota Mining & Mfg. Co., 
St. Paul, Minn. 112B 


Digital Computer 


To be used with marketer’s 
control systems. 


A fully transistorized digital 
computer, developed under a 
joint agreement between Leeds 
& Northrup and Philco, has 
been designed for on-line data 
reduction and calculation of op- 
erating guides, program control 
and supervisor computer con- 
trol applications. Said to be one 
of the smallest process com- 
puters available today, the LN- 
3000 occupies floor space equiv- 
alent to a pair of four-drawer 
letter files. 


Technical classification for 


the LN-3000 is “general-purpose 
serial, internal binary, fixed- 
point, stored-program com- 
puter.” First industrial applica- 
tion for the unit will be at a 
power utility in New Jersey. 
There, the LN-3000 will supply 
performance computations and 
operating guides for a pair of 
boiler-turbine-generator units. 
—Leeds & Northrup Co., Phila- 
delphia, Pa. 112C 
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Valve Operator 


Effects 180-deg. rotation of 
gate-valve stems. 


A new air-operated control 
for high-vacuum gate valves fea- 
tures extreme compactness and 
very fast operation. Even in 
largest sizes, clearance is less 
than 4 in. from the valve body. 
Closing time is quicker than % 
sec. at line pressures. 

Power transfers from piston 
to valve stem through a simple- 
rack-and-pinion. The piston is 
fixed; the cylinder carries the 
rack. Air moves the cylinder to 
turn the pinion gear mounted 
on the valve stem. Installation 
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Consumption of Heavy 
Chemicals Grows with 
U.S. Living Standard 


According to statistics assembled recently 
by the MCA, every man, woman and child in 
this country in 1958 used over 46 pounds of 
caustic soda, 182 pounds of sulfuric acid, 41 
pounds of chlorine and 44 pounds of ammonia. 
Per capita consumption of these basic heavy 
chemicals has been growing steadily since 
1939, when the comparable figures were 16, 
73.7, 7.9 and 7.3 pounds respectively. 

MCA says that this growing consumption is 
a broad indication of the increasingly im- 
portant part chemicals are playing in the 
nation’s material well-being. Of course, these 
chemicals are not seen by the public in the 
form in which they are produced. But they 
are used in the manufacture of thousands of 
everyday items such as soaps and detergents, 
wearing apparel, paper, gasoline, and plastic 
articles, 


Polyethylene Production 
In 1959 Estimated at 


Over a Billion Pounds 


In 1959, for the first time in the history 
of the plastics industry, the one billion pound 
production mark was passed, and by two 
materials—polyethylene and vinyl. The Society 
of the Plastics Industry estimates that pro- 
duction of polyethylene was 1.2 billion pounds, 
of vinyl 1.1 billion pounds. Estimated pro- 
duction of either of these two raw materials 
in 1959 exceeded the total production of all 
basic plastic raw materials as recently as 
1946, when only 994,277,000 pounds of plastic 
raw materials were produced. 

As a manufacturer of polyethylene, U.S.L 
has been predicting for some time that 
this material would be the country’s first 
billion-pound plastic. By the end of 1959, the 
company’s own polyethylene production capac- 
ity had reached 175 million pounds, with 125 
million pounds of additional capacity sched- 
uled to come onstream in 1960. When expan- 
sions are complete, U.S.I. will have an overall 
production capacity of 300 million pounds 
annually, and will be the second largest 
among all polyethylene producers. 


New Acetone Data Sheet 
Just Released By U.S.I. 


Specifications, properties, shipping informa- 
tion and uses for acetone are listed in a new 
data sheet now available from U.S.L. The 
material is employed widely as a solvent — 
for cellulose acetate, vinyl resins, fats and 
waxes, acetylene gas and a host of other 
industrial products. Acetone is also used in 
the manufacture of drugs, dyes and plastics, 
in many other organic syntheses, and as a de- 
waxing agent for lubricating oils. 

The new data sheet can be obtained from 
U.S.L sales offices or from the New York 
office at 99 Park Avenue. 





Unique U.S.L. Pilot Pas 


Supplies Vinegar Makers with 
Technical Data 


and Assistance 


Ethyl Alcohol Supplier U.S.I. Has Been Operating Vinegar Test 
Generators Since 1932; Helps Customers with Problems, Studies 
Production Variables, Keeps Industry Informed. 


One of the large uses for industrial ethyl alcohol is in the production of 
vinegar — an operation which consumes ten million gallons of ethyl alcohol 





pL-Methionine Used to 
Treat Chronic Peptic Ulcer 


In a 4-year seudy reported recently, 54 
patients with chronic peptic ulcer were treated 
orally with the essential sulfur amino acid, 
pi-methionine (3—6 grams/day) and good 
clinical results were obtained in 80% of the 
cases. 

The patients treated were divided into two 
groups: those who received methionine preop- 
eratively only, to see if their ulcers could be 
healed prior to surgery; and those who were 
given medical treatment with methionine to 
prevent or diminish the number of recur- 
rences. Seventeen of 18 cases in the surgical 
group healed prior to surgery. Twenty-six of 
36 cases in the medical group responded 
favorably. Of these, 23 with duodenal ulcers 
had long-term good results. 

The clinical findings suggest that chronic 
ulcer patients undergo a kind of stress so as 
to lose sulfur-containing substances such as 
mucin. This metabolic loss can decrease resist- 
ance of the duodenal mucosa to autodigestion 
and lead to ulceration. 





Dr. J. H. Mueller, of U.S.1.’s Cincinnati Research 
Laboratory, is shown putting an ethyl alcohol 
(SDA-35A) charge into a vinegar generator. 





annually. For years, U.S.I. has provided a 
complete technical service for this industry at 
a unique pilot plant devoted entirely to the 
study of vinegar manufacture from ethyl 
alcohol. 

U.S.I. does not make vinegar now, but did 
make it as dilute acetic acid for chemical raw 
materials prior to World War II. Conse- 
quently, the company has a first hand knowl- 
edge of just what kind of help its customers 
need to turn out the best products most effi- 
ciently and economically. U.S.1. supplies this 
help in three forms: basic studies of the vari- 
ables in vinegar manufacture; work on cus- 
tomer problems; and regularly published tech- 
nical news letters to the industry. 


Research on Vinegar Production 


Over the years a group of specialists, with a 
highly trained staff, has operated U.S.I.’s 
battery of vinegar test generators in pursuit 
of knowledge on such considerations as: vine- 
gar aroma and the constituents of the raw 
material which contribute to it; calculations 
of the conversion efficiency of generators; oxy- 
gen requirements; packings; 
heat production and control ; 
nutrients; acid concen 


Dr. Mueller draws off vinegar sample from test 
generator in U.S.!.'s vinegar pilot plant at the 
Cincinnati Research Laboratory. 
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mineral content of waters effects of equip- 
ment; effect of alcohol denaturants; bacte- 
riology of the process. 


Vinegar News Letters 


Since 1953, this research work has been 
reported to the vinegar industry through a 
series of news letters which have been issued 
on the average of four times a year. These 
news letters are comprehensive reports on 
matters of vital interest to the field. Not only 
do they concern themselves with data devel- 
oped at the U.S.I. pilot plant, but they also 
present reviews of published data, patents and 
foreign developments. In 1958, one of these 
news letters gave a comprehensive report on 
happenings at the International Vinegar 
Conference. 


Customer Service on Vinegar 


U.S.I. customers come to this fully equipped, 
fully staffed vinegar pilot plant with their 
production problems. When a manufacturer’s 
yield has dropped off, and he wants to deter- 
mine the causes and correction, a U.S.I. tech- 
nician from the research lab will call, when 
requested, and make a full examination of 
the problem. After studying similar condi- 
tions in the pilot generators U.S.1. can then 
recommend certain solutions to the problem. 

This unique pilot operation was originally 
headquarters at Baltimore, Maryland, but was 
moved about a year ago to join other U.S.L 
test facilities at the Central Research Labora- 
tories at Cincinnati, Ohio. More complete 
information on its activities may be obtained 
from U.S.L, 99 Park Avenue, New York 16, 
N. Y., on request. 


Recent Study Determines 
Rate at Which Undesirable 
Biuret Forms from Urea 


The rate of biuret formation from urea un- 
der various conditions was determined in a 
recent study undertaken to help fertilizer for- 
mulators control the presence of this harmful 
chemical. Biuret, one of the main by-products 
obtained on heating urea, has a detrimental 
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Alcohols: Ethyl (pure and all denatured formulas); Anhydrous and Regular 
Proprietary Denatured Alcohol Solvents SOLOX®, FILMEX®, ANSOLEM, 
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Normal Butyl Alcohol, Amy! Alcohol, 
Acetate, 

Acetone, 
Ortho-Tolvidide, Ethyl 


action on plants and leaves. It is therefore 
desirable to be able to estimate the rate of its 
formation from urea under manufacturing and 
shipping conditions. 

The study, made by U. S. I.’s Roderick Shen 
and published in Agricultural & Food Chem- 
istry, permitted determination of the constants 
of biuret formation from urea at different tem- 
peratures. By use of such constants, the rate 
of biuret formation from urea solutions at dif- 
ferent concentrations can be calculated for 
any temperature. Results have been put in the 
form of tables and graphs. Further informa- 
tion may be obtained from U. S, I. 


Sodium Reduction Route to 
Thorium Reported to Give 


The U. S. Bureau of Mines has developed a 
new route to thorium which yields the metal 
at 99.8% purity, with an oxygen content of 
200-500 ppm. The process utilizes sodium re- 
duction of the chloride, which was one of the 
first techniques tried over a century ago when 
thorium was discovered. At that time, however, 
it was discarded because it produced a powder 
with over 3% oxygen content. 

New technology on the effective applica- 
tion of alkali metals as reducing agents has 
brought the process back into use. The modern 
sodium reduction process not only yields a 
purer product than the 100-year-old version, 
but also gives a sponge rather than a powder. 
This cuts down on handling problems and fire 
hazard. 

By the new method, thorium nitrate is con- 
verted to the oxalate with oxalic acid. The 
oxalate is then reacted with carbon tetrachlor- 
ide to yield thorium tetrachloride, which is 
purified by distillation in nickel equipment. 

Reaction of the chloride with metallic 
sodium is carried out in a titanium crucible 
under an inert atmosphere, by heating to 350- 
400°C. at the start and then raising the tem- 
perature to 850°C. When reaction is com- 
pleted, the crucible is evacuated. Excess so- 
dium and sodium chloride are distilled off at 
900°C. under high vacuum, and the high-pur- 
ity thorium sponge is recovered for vacuum 
arc melting to ingots. 
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Information about manufacturers of these 
items may be obtained by writing U.S. 


TECHNICAL DEVELOPMENTS 














3.000 Assayed biochemicals for research are de- 

scribed in new reference guide. Sections cover 

amino acids, peptides, alkaloids, reagents, car- 

bohydrates, enzymes, hormones, purines, pyrimi- 

dines, proteins, vitamins, other a. 1570 
lo. 


n-Butyl prime (BUMYR) is subject of recent 
technical bulletin. Material is said to resemble 
low-viscosity natural oils but without their ob- 
jectionable characteristics. Suggested for args, 
cosmetics, toiletries. No. 1571 


Carbon-i4 labeled compounds listed in new, 46- 
page meer ae Includes licensing information, 
pony methods, other pertinent data. Offers many 
icense-exempt packages. Has special list of 
hydrocarbons. No. 1572 
New atmospheric-particle counter now on market 
said to be designed for continuous monitoring of 
outdoor or indoor atmosphere. Includes strip- 
chart recorder, alarm system. Counting rate is 
1,000 particles per minute. No, 1573 


Molybdenum metal is discussed in new, illus- 
trated brochure which includes general descrip- 
tion, processing, properties, table of molybdenum 
products and their uses, wire conversion chart 
and resistance-temperature chart No. 1574 


Thioacetamide as analytical reagent is subject 

of new technical booklet. Material used to pre- 

cipitate metal sulfides by ‘‘precipitation from 

omogeneous solution.’’ Avoids handling of hy- 

drogen sulfide. Reaction mechanism es aS 
o. 


Sodium-potassium alloys (NaK) and tassium 
covered in 8-page brochure now available. De- 
tails, chemistry, as rties, and uses of NaK as 
heat exchanger fluid in atomic reactors or high 
temperature processes. io. 1 


Aisi. 


Cationic chemical for hygro- 
scopic salts and fertilizers are described in new 
booklet. Formulations, methods of 2 yen gp 
recommended uses are included. Field test re- 
sults with fertilizers also given. No, 1577 





Detackifier for rubber, said to be widely used in 
Europe, now being made here in commercial 
quantities. Used as dip or spray solution. Coats 
uncured rubber stocks within stable film 
which prevents adhesion. No. 1578 


Polyethylene bottle-cerdboard carton pack now 

being used for reagent chemicals. Bottle cap is 

replaced by pour-spout cap plus tubing and 

clamp. Carton is inverted and package becomes 

dispenser. When empty, pack 1s lepestiie ise 
Oo. 
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Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 


PETROTHENE® ... Polyethylene Resins 





Animal Feed Product 
distributors). 


, MOREA® Premix (to authorized mixer- 








USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
9 Park Avenue, New York 16, N. Y. 





U.S.I, SALES OFFICES 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Phiiadelphia * St. Louis :* San Francisco 











This great seaborne health cen- 
ter will carry a new kind of aid 
abroad—with your help. Part of 
the people-to-people project 
Hope, it will enlist 200 specialists 
in sharing our health skills. 


Ambassador with a blackboard, the Hope 
specialist will help the often woefully few 
local medical technicians train helpers. 
The result: many more hands. And that 
means one Hope dollar is multiplied 
many times over. 


YOUR HELP CAN COME BACK A HUNDRED TIMES OVER 


If enough of us help, the $.S. Hope will be outbound 
in 1960. First port of call: Indonesia. A bold health 
project called Hope will be underway. 


The need is crucial. Many places, too many health 
hazards exist. Too many people robbed of the will to 
live. Too few hands to help, Often, a doctor for 100,000. 


Hope’s approach is practical. Help where a nation’s 
doctors ask help. Help them help themselves to health. 
By training, upgrade skills—multiply hands. Hope’s doc- 
tors, dentists, nurses, and technicians will man a center 
complete to 300-bed mobile unit and portable TV. 


You can not only make every dollar do the work of 
many, you can earn a priceless dividend. With health 
comes self-respect. People at peace with themselves are 
less likely to war with others. 

Hope is yours to give. It’s a people-to-people project. 
For one year’s worth, 3% million Americans must give 
a dollar. Don’t wait to be asked. Mail a dollar or more 


One local doctor for 100,000 people. These are the odds Hope _20W to HOPE, Box 9808, Washington 15, D.C. 


may face. Yet Hope can mean so rauch. The health of this child. 
The health of five Indonesians. Trained hands and only a dol- & 4 
lar’s worth of penicillin can cure them of crippling yaws. od ; 
] 
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For ACIDPROOF EQUIPMENT 


...made from tantalum for immunity (not just resist- 
ance) to most of the damaging corrosives used in 
processing. Fansteel acidproof tantalum equipment 
cuts maintenance and assures continuous produc- 


tion in the manufacture of acids and heavy chemi- 
cals. Tantalum equipment also eliminates costly con- 
tamination and undesirable side reactions in fine 
chemicals, foods and pharmaceuticals processing. 


FROM STOCK 


4 BAYONET HEATERS 


4 


Single Tube 


Diameter 


TAPERED 
CONDENSERS 


Length 


4 THERMOWELLS 


Diameter 


Stocked Tubing !.D.: 





length 





18” ” 

30” 1" 
48" 1" 
60” 14" 


Three-Tube 


Length Diameter 





69" 1%” 





36" 


60” 


3”-wide end 
2”-norrow end 


6"-wide end 
2”-narrow end 


8”-wide end 
4” -narrow end 





PePe pele De] 
Stocked Flange O.D.: 


sf | 2%" | 3%" | s | 6%u"| 














Or MADE-TO-ORDER 


TO YOUR SPECIFICATIONS 


...in the form of heat exchangers, coil and “U” type 


heaters, special types and other sizes of bayonet heaters, 


tapered condensers and thermowells and other equipment 


for processes involving almost any corrosive material. 
Wherever possible, stock tantalum equipment is incor- 
porated in the equipment design. Fansteel engineers will be 


glad to work out a solution to your particular corrosion 
problem with tantalum equipment specially designed 
for the job... and will also assist in installation, if desired. 


Call FANSTEEL 


...-the oldest and largest manufacturer of acidproof 
tantalum equipment; the only supplier of tantalum 
equipment who works from the ore to fabricate the 
finest corrosion control equipment available today. 


For confidential, no-obligation assistance and rec- 
ommendations, call in your nearby Fansteel repre- 
sentative or send all details to Chemical Equipment 
Department, Metals and Fabrication Division. 


FANSTEEL METALLURGICAL CORPORATION 


North Chicago 


lilinois, U.S.A 


March 21, 1960—CwHemicaL ENGINEERING 





THIS 
IS 


a ee 
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operry 


=Total 
filtration 


- 


A COMPLETE RESEARCH AND ENGINEERING SERVICE 


. Geared to the filtration needs of all industry! 


In its Batavia (Ill.) and Yonkers (NY) labora- 
tories, a staff of Sperry specialists are actively 
engaged in technical service and filtration 
research. A large backlog of Sperry experience 
stands by for directional guidance. 


From this firm footing comes the engineering 
that distinguishes the entire Sperry line. 
SPERRY FILTER PRESSES: All styles and 
sizes, with center, side or corner feed; open or 
closed delivery; simple or thorough washing; 
high or low temperature controls. SPERR 
CLOSING DEVICES: In 8 models including 


D.R. SPERRY & CO. 


Filtration Engineers 


BATAVIA, ILLINOIS 


Sales Representatives 


B. M. Pilhashy 
833 Merchants Ex. Bldg. 
San Francisco, Cal. 


Alldredge & McCabe 
847 E. 17th Ave. 
Denver, Colorado 


The Gilbert Tramer Co. 


1217 Main Ave. 
Cleveland, Ohio 


George S. Tarbox 
808 Nepperhan Ave. 
Yonkers, N. Y. 


Texas Chemical Eng. Co. 
4101 San Jacinto 
Houston, Texas 
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the hand operated HANDRAULIC and popu- 
lar EHC-L Electric models. SPERRY FILTER 
MEDIA: All types, all sizes, all material. Plain 
or punched to your specifications. 


This is Sperry Total Filtration. Broad in scope, 
specific in application. Put it to work on the 
solution of your particular filtration problem. 
Write et Or mail coupon for your free 
Sperry catalog 


D. R. SPERRY & CO. Dept CE-3 
Batavia, Illinois 


(J Send Free Sperry Catalog 


(] Have your Representative Contact us 


Name 





Company 





Address 








City 


Pre Te ae ee eee TT nD aa 

















PICK Supergauge® for 
long life, accuracy to 0.5%. 





f)) 


PICK Solfrunt® for accu- 
racy to 0.5%, solid-front 
safety from blow-outs. 


can show you faster deliveries, 
more savings, widest choice 


A closer look, for example, at the 
time spent in buying gauges from 
this source and that . . . or at the cost 
of not getting the right gauge for the 
right job. Then—a closer look at the 
nearest United States Gauge distribu- 
tor . . . his facilities, service, skills in 
application engineering, and his USG 
line. He can help you pick from over 
50,000 standard USG indicating dial 
pressure gauges . . . and thousands 
more in specials. The widest choice 


anywhere! He can streamline gauge 
buying, tighten up on costs, help you 
get the gauge accuracy and perform: 
ance you need for the purpose and 
price . . . with one line that covers 
99% of your gauge needs, Note the 
few examples illustrated here, Then, 
check the Yellow Pages for a line to 
your United States Gauge distributor 
and simplified money «saving ene 
source buying, Or write direct for cat 
alogs and name of your distributor, 


UNITED STATES GAUGE |=) 


Division of American Machine & Metals, Inc, « Sellersville, Penna, 





| 


PICK Test Gauges for de- 
pendability, and accuracy 
as high as 0.2 of 1%. 





PICK Recorders and Re- 
cording Controllers built to 
stand vibration, pulsation. 





PICK A-Line for premium 
reliability, accuracy to 1%, 
and savings up to 40%. 








PICK Arc-Loc® Movement 


lower maintenance, 
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PICK U, 8, Gauge Indicat 


for longer life, easier and ng Controllers or Trans 
mitters for reliability 





NEW...FOR INDUSTRIAL DRAINAGE 


“‘DEMERSIBLE’ 
SUMP PUMPS 


OF-Vamol-miolt-lih a-lelolaal-leel-lem Abialosen. 
lal-i-1e Me} mlelalem-jeleleolo] a mere) lelasia 
rol ameig kh A-m-Jar- tii 


e COMPACT: Pump 


Talhi | or 
nit. Lowers | 


e VERSATILE: “Demersibles” 
quickly removed and re-installed at 


fe ition t meet emergency requirements 


MP CONTROLS: 
it any Convenient location 


kOe MO} ~ Sam Oolaale (5c 


stijr fil] 
r sture ra} 


the DEMING co. 


387 BROADWAY ¢ SALEM, OHIO 


Send me NAME 
Literature on 

the Deming 

“Demersible” AQDRESS...... ST. 

Sump Pump COU ae a ea Yee STATE 


COMPANY a a akees > | y+ | 
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Replace Complete 
Trim Without Removing 
Valve From Line! 


Rockwell-built Republic V-10 
valves with Quick-change Trim 
save many hours of downtime 
on severe energy conversion 
applications with pressure drops 
up to 3500 lbs. 


The Republic V-10 angle valve for high-pressure liquid 
or steam regulating services offers unique valve main- 
tenance advantages because of its Quick-change Trim 
construction. 


Quick-change Trim in the V-10 valve makes it possible 
for you to replace the valve seat, inner valve and guide 
in little more time than is required to dismantle and reas- 
semble a bolted joint. No time is required for lapping 
the seating surfaces of the valve, since this is done in 
advance, And you can make this quick trim change in min- 
utes without removing valve from the line. The savings to you 


are considerable in downtime and maintenance expense. Rockwelle 
Republic 
V-10 
Republic V~iO Valves are available with either regulating 
welded seat or replaceable seat, in addition to the Quick- on tie jel 
change Trim design, with bolted or pressure seal bonnets. sag Fre 
V-10 valve contours are designed to produce not only the liquid or ie Hcl: 
desired regulating characteristics, but also to reduce erosion 
damage and noise as well. Precise manufacture and long- 
life materials make Republic regulating valves perform 
better, last longer, with less maintenance. For additional 
information, contact your nearest Republic Representa- 
tive, or write to Republic Flow Meters Company, 2240 
Diversey Parkway, Chicago 47, Illinois. In Canada: 
Republic Flow Meters Canada, Ltd., Toronto. Subsidiary 


of Rockwell Manufacturing Company. 








Quick- 
change 
Trim feature 
makes it possible 
REPUBLIC INSTRUMENTS to replace 
AND CONTROLS the seat guide (A), C 
inner valve (B), 


more fine products by and seat (C), 
without removing valve from 


R Oo Cc K W E L L the line. Seat extends to valve 


outlet to prevent body erosion, 


























TOUGH MATERIAL SPECIALIST-— | 
The Model 12B Michigan 


* 


CHROME and CARBORUNDUM 
ORE are unloaded fast by this 16 cu ft Model 12B. 
Owner: New York Central RR. Location: Jersey City. 


BROKEN GLASS «tcclaiming 
is the prime use of this Michigan 
Model 12B owned by Fairmount Glass 
Works, Indianapolis, Indiana. 


COKE, used by American Brake 
Shoe Co, Buffalo, is dumped into 
hopper. Note cramped quarters easily 
negotiated by the Model 12B. 


BROKEN TILE, 400 tons per 8 
hour day—that’s the output of the 
two 12B’s owned by Oconee Clay 
Products Co., Milledgeville, Georgia. 


FERTILIZER, tight-packed and 
hard todig, yields to powerful Virginia- 
owned Model 12B. Note the heaped 
bucket,a’‘trademark’’ofall Michigans. 


Like all Michigans, the 12B has efficient all-Clark 
power train, including power-shift transmission, torque 


converter, planetary-wheel drive axle. 


DOLOMITE, charged directly 
into red-hot open hearths, is this 
Michigan's tough, but successful as- 
signment in this Illinois steel plant. 


Your ‘‘tough jobs,” too, are 
made to order for Michigan Trac- 
tor Shovels. Model 12B capacity is 
3,000 Ibs, buckets are available to 
carry from 6 to 27 cubic feet. Write 


for details. 


Michigan is a registered trademark of 
CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


2477 Pipestone Road 


C 14 R 4 Benton Harbor 34, Michigan 


In Canada: 
3 gui PMENT Canadian Clark, Ltd. 


St. Thomas, Ontario 





Allen-Bradley 
offers the 


= = ost 

Ye ‘COMPLETE 

{@ y of oiltight heavy-duty 
OZ Y CONTROL UNITS 


| The wide selection of Allen-Bradley Bulletin 
1s (~\ : ~ 800T push buttons and control units will enable 





you to satisfy each and every control station 
requirement. A-B control units and stations 
have seals to exclude oils and cutting fluids— 
contacts cannot become fouled. And all control 
units have the popular A-B double break, silver 
contacts that assure reliable operation—with- 
ae out maintenance. The rugged construction, flexi- 
2 t : bility, and generous wiring room of Allen- 

‘Soft Rubber Boots Prevent ‘ Bradley’s Bulletin 800T line are “bonus”’ fea- 

“to men or machines. A-B pendant : tures. To get the best in every way—insist on 


stations are available with fro 7? Allen-Bradley. Send for Publication 6090, today. 
2 to 16 units, plus emergency stop e, ; 
unit in bottom of enclosure. ¥ 





QUALITY 
ALLEN -BRADLEY | see 
CONTROL 
Member of NEMA 
Allen-Bradley Co., 1337S. First St., Milwaukee 4, Wis. e In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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LCO 


AUTROMETER 


Facts about Automatic In-Process Control of 


SULPHUR - PHOSPHORUS - SILICON - MANGANESE - NICKEL - CHROMIUM - TUNGSTEN - ETC. 


in Cast Iron or High Alloy Steels! 


FACT: A field-proven instrument. Numerous Autrometers are 
now in daily operation. 
FACT: Autrometer exceeds the requirements of steel producers 
for determination of Phosphorus and Sulphur — on a production 
basis. 
FACT: Autrometer is the only automatic, non-destructive 
instrument capable of analyzing low levels of Phosphorus and 
Sulphur in steel or iron. 
FACT: For most elements, Autrometer analysis is up to 50 
times faster than wet chemical methods. 
FACT: Substantial economies realized in three important 
phases of production. 

1. Furnace time 

2. Alloy material 

3. Labor 


Complete technical information including performance curves on a wide 
variety of materials is available on request. A Norelco representative will be 
pleased to furnish pertinent data upon which an Autrometer evaluation can 
be made for your production facility. Write Today. 


PHILIPS ELECTRONIC INSTRUMENTS 
A Division of Philips Electronics and Pharmaceutical Industries Corp. 
750 SOUTH FULTON AVENUE, MOUNT VERNON, N.Y. 
in Canada: Research & Control Instruments ¢ Philips Electronics Industries Ltd. ¢ 116 Vanderhoof Ave. « Leaside, Toronte 17, Ont. 
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SWEETLAND PRESSES AT REDPATH SUGAR EQUIPPED WITH GRINNELL-SAUNDERS DIAPHRAGM VALVES—At this stage of refining, raw sugar has 


already been washed, dissolved, mixed with 


lime — and the lime and impurities in sugar precipitated with carbon dioxide gas. The resultant mix- 


ture is filtered through the Sweetiand press to remove precipitant. Workmen are shown replacing the leaves in one of the Redpath Sweetlands. 


Keeps sugar crystals from abrading 
working mechanism, avoids valve sticking, 
and prevents product leakage 


A big problem in refining sugar is to prevent damage 
to the working mechanism of the usual type of 
valve by the eroding action of sugar crystals. Failure 
to do this means that sooner or later valves won’t 
close tightly — resulting in messy, unsanitary, 
costly-to-repair leaks. 

At Canada and Dominion Sugar Company’s 
Redpath Refinery, in Toronto, Canada, Grinnell- 
Saunders Diaphragm Valves help avoid these prob- 
lems. The diaphragm separates working parts from 


the fluid stream — preventing erosion of valve 
mechanisms on the one hand, and sticky or “frozen” 
valves on the other. 

Grinnell-Saunders Diaphragm Valves are avail- 
able in a wide range of body, lining and diaphragm 
materials. For more details, see Grinnell’s insert 
in Chemical Engineering Catalog or Sweet’s Plant 
Engineering File — or ei “a: 
communicate with the 
Grinnell Company. ; 

open & 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


GRINNELL COMPANY, PROVIDENCE 1, 8.1. * 
PIPE FITTINGS © VALVES * PIPE HANGERS « 
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BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
PREFABRICATED PIPING ©® UNIT HEATERS * 
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_..another reason why Timken’ stainless steel 


tubing gives you more for your money 


HEN you need stainless steel pressure tubing 

for high temperature and pressure applications, 
take this wise step: Specify Timken® stainless pressure 
tubing. You will be sure of getting the finest quality 
available. One reason: Timken steel quality begins in 
our own melt shop. Another, our tubing gets “the white 
glove treatment” thru all manufacturing operations. 
For example, during white pickling, shown above, 
stainless steel straps hold the tubes to prevent damag- 
ing the surface. Excellent surface finish and high inter- 
nal quality are assured in Timken stainless tubing 
because: 

1. THE TIMKEN SEAMLESS tube mills are among the 
most modern and best-equipped anywhere. 

2. WE PIONEERED the production of stainless steel 
tubing for pressure tube applications, and have devel- 
oped numerous stainless and intermediate alloy steels 
for this purpose. 

3. SPECIAL TECHNIQUES, some of them unique in 


the steel industry, are used in producing Timken stain- 
less pressure tubing. 

Call in Timken Company metallurgical experts to 
help solve your stainless pressure tubing problems. 
And there’s a wide variety of sizes and grades of tubing 
—some not available anywhere else. For the most for 
your money in steel, specify “Timken”. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable 
Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET... 
- Quality that’s uniform from heat to heat, bar to bar, 
order to order 
. Service from the experts in specialty steels 
- Over 40 years experience in solving tough steel 
problems 


See us at the Atomic Exposition, New York Coliseum, April 4-7; Booth 228 


TIMKE 


= STEEL 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING IS AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 


CHEMICAL ENGINEERING—March 21, 1960 





THERE /S A DIFFERENCE IN PIPE FITTINGS 


FITTINGS ARE IN 


STOCK NOW... 


COAST TO COAST 





It’s one thing to catalog a complete 
line of long-tangent fittings . . . it’s 
another to have them ready to ship to 
your plant—when you need them. 
Speedline engineering and manufac- 
turing experience has ‘‘standardized”’ 
production on even the most special- 
ized fittings . . . including eccentric 
reducers, reducing tees and crosses... 
making it possible to maintain exten- 
sive inventories both at the factory 
and in the field. 


A Speedline distributor is prepared to 
give delivery-from-stock on stainless 
steel fittings . . . including Carpenter 
20... for every process piping require- 
ment. He can also assure prompt 
service on Speedline fittings in alumi- 
num, titanium, zirconium, Hastelloy 
and other special corrosion-resistant 
alloys. 


Leading plants have proved there is a 
measurable difference with Speedline 
fittings . . . the only complete line of 
long-tangent fittings available from 
distributor stocks. Let a Speedline 
distributor prove the difference Speed- 
line experience and ready availability 
can make at your plant. 


1003 


CORROSION-RESISTANT FITTINGS 


CrPPOIO@sOsT & 


A PRODUCT OF HORACE T. POTTS COMPANY © SOO E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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HYPALON * pump linings outlast hard rubber 
8-to-7 in caustic soda-chlorine unit 


Hypaton-lined impellers and pump casings in the caustic soda-chlorine unit of a 
leading chemical manufacturer have been on the job since December, 1957. Pre- 
viously hard rubber had been used. These needed replacement after only a few 
months of service. 

Three solutions are handled in this chemical operation, each in separate pumps: 
13% sodium hypochlorite up to 150° F.; 30% sodium chloride up to 150° F.; 
37% hydrochloric acid up to 180° F. 

The Hypaton-lined parts are carefully examined during periodic inspections 
of the pumps. To date, there has been no evidence of chemical attack—after more 
than 26 months of continuous service. 

HyPALON is resistant to corrosive chemicals, abrasion, ozone, sunlight, weather, 
high temperature (see chart). All this—plus its flame resistance and permanent 
colorability — make it an extremely versatile elastomer. Rubber maintenance prod- 
ucts which offer long-term economy of HYPALON and neoprene are available from 
your rubber goods distributor. He can suggest the right product for any job. 

E. I. du Pont de Nemours & Co. (Inc.}, Elastomer Chemicals Department CE-3, 
Wilmington 98, Delaware. 


SYNTHETIC RUBBER 


NEOPRENE HYPALON® VITON® ADIPRENE® 
REG US. pat OFF 


Better Things for Better Living . . . through Chemistry 


For additional information, write for copies of Protective Linings 
& Coatings and a free subscription to Elastomers Notebook. 








Pump manufactured by Dorr-Oliver, Inc. 
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PROPERTIES 
OF HYPALON 


Hardness Range. .40-95 Shore A 
Tensile Strength. .Over 3000 psi 
Temperature Range 

—80° F. to 350° F. 
Adhesion to Fabries...... Good 
Adhesion to Metals... Excellent 
Chemical Resistance 

Good to Excellent 
Ozone Resistance. . Outstanding 
Flame Resistance Good 


Sunlight and Weather 
Resistance Outstanding 


Abrasion Resistance. . Excellent 


Oil Resistance 
Good to Excellent 








for all Celite grades. 








































































































For high-clarity filtration of most liquids —use this 
specially milled diatomite, Hyflo Super Cel. For filtration of larger suspended particles—Celite 545 
combines maximum clarity plus faster flow rates. 


In diatomites, Johns-Manviile precision processing works for you 


Constant uniformity in every grade of Celite 
assures consistent results, less down-time 





As THE MICROSCOPE SHOWS, each Super Floss, one of several bag 

grade of Celite* diatomite has its house grades, has fine particle size 

own distinctive particle size dis- distribution. A white powder, it is 

tribution. Yet no matter where or _ processed within very narrow toler- 

when purchased, each remains uni- ances (less than 1% retained on 

form from bag to bag—your assur- 325 mesh). It is a popular filler in 

ance of top production results with _fine products such as silver polishes. 
minimum down-time. Johns-Manville can precision- 
Three examples of flux-calcined produce so many different grades of 

Celites are shown here. Hyflo® Celite because it mines the material 
Super Cel is widely used for filtra- | from the world’s largest and purest 
tion in many industries. It has just | commercially available deposit. For 
- Yi dois the right combination of coarseand = assistance with specific filtration or 
we srcihy sinel Sinan aieieated fine particles to assure optimum mineral filler problems, talk to a 
off in the bag house. clarity and flow rates. Celite 545, nearby Celite engineer. Or write 
with a higher percentage of coarse direct to Johns-Manville, Box 14, 


f |— particles, is used to achieve maxi- © New York 16, N. Y. In Canada, 
/; ia mum clarity and faster flow rates Port Credit, Ontario. 
f Typical J-M bag with liquids that have larger Sus- 6.4444 5 sohns-Manvill’s regatered trode mark 
: pended particles. for its diatomaceous silica products. 
28 


house equipment. 


JOHNS-MANVILLE JM, 
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The most dangerous solvents in the 
world pass through this valve! 


But it’s a safe passage. The 
Rocxwoop %” (Fig. 802) Self- 
Closing Ball Valve is designed for | 
smooth, leakproof handling of highly | 
flammable liquids. A Rockwood 
Exclusive! 

Take a typical installation at an 
experimental station of one of the 
nation’s largest chemical com- 
panies. Here 36 different solvents, 
ranging from acetone to xylene, are 
dispensed from bulk containers. 
All types of self-closing valves were 
tried and evaluated for this critical 
job. None equalled Rockwoop for 
positive performance. 

Unique Rockwoop Full Round 
Flow design holds turbulence to an 
absolute minimum — keeps static © 
at a low level. Flash potential is 
negligible, greatly reducing fire 
hazard. In addition, the exclusive 
“Spring Pressure Compensation” |@ 
keeps ball and seat in snug contact © 

— assures leakproof, dripless shut- | 
off, compensates for wear. Bronze § 
valve body and Teflon trim resist 
corrosion. After 11 months and 
103,200 open-and-shut cycles the |) 
company reports: trouble-free op- 
eration since installation. 

Be as safe and sure with your 
solvent handling. Send coupon for 
complete details on the Rockwoop 
Self-Closing Ball Valve. Tested 
and listed by Underwriters’ Lab- 
oratories, Inc. 


R Q Cc K Ww o o ue goats aenge SPRINKLER COMPANY 
ivisi f the G yell C 
BALL VALVES 269 Harlow Street, Worcester 5, Massachusetts 
, Please send me complete details on the Rockwoop %” (Fig. 802) 
Self-Closing Ball Valve. 


Distributors in all principal industrial areas 
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Will success spoil the 53P controller? 


Success due to luck may spoil... but the 53P has 
earned its recognition over the years with a combination 
of advantages offered by no other pneumatic controller. 
Standardized design for top level performance has won 
the 53P an honored place in the process loop . . . behind 
the panels, in the instruments, and along the catwalks 
of the country’s most progressive plants. 


The only standardized controller 


One basic 53P accepts pneumatic or mechanical inputs. 
You get the same performance whether you mount it 
in a large case instrument, plug it onto a miniature 
recorder, or field mount it. The same controller permits 
. everything from proportional to three-mode control . . . 
and the new “universal” offers 2 to 50% proportional 


--> FISCHER & PORTER COMPANY 


and 2 to 100% differential gap action in the same units! 


The only regenerative feedback controlier 


Only the 53P incorporates the F&P principle of regen- 
erative feedback to give you improved linearity and 
increased gain. A non-bleed type amplifying relay as- 
sures low air consumption (.08 scfm, steady state). No 
other controller offers all these features or equals the 
static and dynamic performance characteristics built 
into the 53P. You’ll find any number of reasons for the 
success of the 53P controller in Catalog 53P-4000. 
Write for your copy, or call the F&P field engineer 
nearest you. Fischer & Porter Company, 130 County 
Line Road, Warminster, Pa. In Canada, Fischer & 
Porter (Canada) Ltd., 2700 Jane St., Downsview, Ont. 


COMPLETE PROCESS INSTRUMENTATION 


TER G.m.b.H., GROSSELLERSHAUSEN, BEI GOTTINGEN, GERMANY @ FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS e FISCHER & PORTER Pty. LTD., 


These MANUFACTURING AFFILIATES omy Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER (CANADA) LTD., DOWNSVIEW, ONTARIO. @ FISCHER & PORTER LTD., WORKINGTON, 
& POR 


CUMBERLAND, ENGLAND FISCHER 
184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA. 


March 21, 1960—CuemicaL E'NGINEERING 





Greatest Caustic Offer Ever! 


Order a drum, ton, 
truckload or carload 
of Wyandotte 
Flo-Chilled Anhydrous 
Caustic 


We know it’s better because it’s Flo- 
chilled* . . . this special grade of Wyan- 
dotte Anhydrous Caustic Soda makes 
it easier for you to use. Try it... 
it’s wonderful! It flows readily, even in 
hot, humid weather— which means you 


can use Wyandotte Flo-chilled Caustic 


Your money back if 
you're not satisfied 


Soda to advantage every month of the 
year. You pay no more for Flo-chilled 
Caustic, yet you save money through 
faster production and less down-time 
due to caking. Every user is enthusiastic 
about it. You'll be, too. That’s why 
we're making this great trial offer. 
*Trademark 


YOU ARE THE SOLE JUDGE. BUT THIS OFFER MUST BE LIMITED TO WYANDOTTE’'S 
ECONOMIC SHIPPING AREA (AS ESTABLISHED BY WYANDOTTE) IN THE 
CONTINENTAL UNITED STATES, AND IS GOOD PRIOR TO APRIL 1, 1960 


Fill out, tear off and mail this Special Wyandotte Order Card today! 


SPECIAL TRIAL OFFER 


WYANDOTTE 
FLO-CHILLED CAUSTIC 


THE PROOF IS IN THE USING! 


























PLEASE SEND: 
[] Truckload @ $5.20/ewt. 
[-] Carload @ $5.20/ewt. 


C Further data and name 
of nearest distributor 


C] Please have your representative call 
at earliest convenience 


| understand that if | am not fully satisfied | can 
return product for full refund. 


NOTE: Prices quoted F.0.B. Wyandotte, 
Michigan, and subject to change without 
notice. Freight equalized with normal producing 
points. Terms: net 30 days, subject to approved 
credit. LC.L. orders referred to nearest 
Wyandotte distributor for quotation. 





FLO- CHILLED 
CAUSTIC 


Knows No Season! 


The one 
anhydrous caustic 
that flows every 
month of the year 
is the one you 
should use every 
day in the year... 
especially since 

it costs no more 





FIRST CLASS 
PERMIT No. 1 
Wyandotte, Michigan 














BUSINESS REPLY MAIL 


No postage stamp necessary if mailed in the United States 











POSTAGE WILL BE PAID BY 


Wyandotte Chemicals Corporation 
MICHIGAN ALKALI DIVISION 
WYANDOTTE, MICHIGAN 


Attn: Mr. C. F. Gerlach 





HIGHER Thermal Efficiencies..... GREATER Savings 
In Industrial Process Heating! 


If you have any process operations — 


ue large or small — where process fluids 
are heated, directly or indirectly, 


ai 4 ; -TiJ RB | ANT investigate now the substantially 
oe greater thermal efficiencies and 
dk lower operating costs the 
, Hi-Turbiant Heater is bringing to 
other processing applications 


similar to yours. —s 
bab | 
aN 
pil 


- iH /4 an | = 
r Ka LS ANE 


8B of th and other unique Hi-Turbiant advance- 
ments, you make multiple savings in process heating appli- 
cations— savings in size of unit required, savings in fuel costs, 
savings in pumping costs, savings in plant space. Send for 
illustrated bulletin that gives detailed data and shows typical 
systems. Ask for Bulletin # HT-100! 





PPLICATION! 


OF A 
D FIELDS Hydrocarbon oils, etc.) 


ROA 
koe : ds (Dowtherm, Aroclor, 


1. Heating Transfer Flui 
i cessing. 
eet ear streams (Rich-Oil 


2. Direct Ewing of ips! be heated under ¢ 


i uids mu 
ST eel the Hi-Turbiant ory brin 
ae bse new savings in processing costs! 
ihe ite OMPLETE RANGE OF sizes — 

. 44 TO 40 MILLION BTu/Hr. 


Hr. 
“package” units 200,000 to 1,500,000 BTU/ 


i ! 
Turbiant Heater to fit your requirements 


denuding, asphalt heat- 
lose thermal control. 
gs new stand- 


Also, single user 
There's a Hi- 


WESTERN 


PRECIPITATION 


| 

I 

l 

I 

COTTRELL Electrical Precipitators 1 DIVISION OF JOY MANUFACTURING COMPANY 
MULTICLONE Mechanical Collectors 

CMP Combination Units I 

DUALAIRE Jet-Cieaned Filters | 

THERM-O-FLEX Hi-Temp Filters | 

TURBULAIRE-DOYLE Scrubbers | 

HOLO-FLITE Processors 
HI-TURBIANT Heaters | 


Engineers and Constructors of Equipment tor Collection of Suspended Material from Gases . . . and Equipment for the Process Industries 
LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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MOBILE ARM charges blister to the reverberatory furnace. 


Blister 
copper 


New Layout Streamlines Copper Refining 


By placing heavy design emphasis on efficient materials handling, 


Kennecott is slicing operating costs at its new $30-million refinery. 


Copper, one of man’s oldest and most valu- 
able metals, has been produced by a variety of 
processes through the ages. Though modern in- 
dustry has picked the electrolytic process as the 
most efficient refining route, for proof that this 
is anything but a “standard” process, take a look 
at Kennecott Refining Corp.’s new $30-million 
copper refinery on the outskirts of Baltimore, Md. 
This new facility is now coming up to its rated 
capacity of 16,500 tons/mo. 

Around the basic electrorefining process Ken- 
necott has assembled an array of modern ma- 
terials handling equipment to make the new re- 
fining operation the most streamlined in the indus- 


try. Straddle carriers, conveyors and automatic 
machinery eliminate many of the traditional hand 
operations, cut labor requirements drastically. The 
work force of about 570 when the plant reaches 
full capacity will represent an investment of over 
$50,000 per employee. And although plant is still 
going through shakedown runs, this heavy invest- 
ment is already showing results in improved pro- 
ductivity and tighter quality control. 

Engineering and plant construction were 
handled by the M. W. Kellogg Co. 
> Starts at the Dock—Most of the refinery’s raw 
material, 99.4% fire-refined copper blister, arrives 
by boat from Kennecott’s South American sub- 
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CASTING WHEEL automatically stacks anodes on a conveyor before pickup. 


Looped starting sheets 
: Plated copper cathodes 


Electrolyte 


Spent electrolyte 
to receivers 


Stripped 
cathode 


Electrolyte blanks 


Plated cathode 
blanks 


Spent electrolyte 
to receivers 


Gas or oil 


Cathodes 


Slimes 


Slimes 


sidiary. After a short rail trip, blister is unloaded 
by an overhead crane in the storage area. 

To charge copper blister to the reverberatory 
melting furnaces, blister is loaded on bolsters, 
picked up by straddle carriers and taken to the 
charging machine which feeds copper into one of 
the two furnaces. To take some of the “black art” 
out of furnace operation, Kennecott has started 
using disposable thermocouples (now used in the 
steel industry) to determine optimum time for 
tapping, rather than relying on operators’ visual 
temperature estimates. 
> Improving the Wheel—Molten copper flows to a 
novel anode casting wheel which turns out two 


anodes every 35 sec. Anodes are automatically 
stacked on a conveyor, then are picked up by an 
overhead crane in bundles of 48 which can then be 
transported to the tank house. 

Kennecott has also streamlined the making of 
copper cathode starting sheets. Pure copper blanks 
are placed in the electrolytic stripping cells for 24 
hr. while a 12-lb. layer of copper builds up. Over- 
head cranes lift the sheets out of the stripping 
tanks and place them on a conveyor while the 
newly formed copper layer is stripped off. 

The stripped copper sheets then feed to the 
looping machine where copper loops are automati- 
cally crimped on. When copper bars are inserted 





OVERHEAD CRANE places a 





for electrolysis. 


waiting bolsters. 





LOOPING MACHINE crimps 
loops on the copper starting 
sheets which form the cathodes 


Molten copper 








PLATED cathodes are stacked on preheat furnace cc 





Cathodes 
1,400 F. 






















| Overflow 


Sulfuric 
acid 






Filtrate 
Acid 





- 


Cathode wash 
water 





Slimes 





Condensate 





Slimes 


through the loops, this assembly serves as the 
starting cathode for the electrorefining step. 
>In the Tankhouse—The new Baltimore refinery 
contains 1,172 electrolytic cells in the tankhouse. 
Anodes are electrolyzed for about 28 days. Every 
14 days a 300-lb., 99.95% pure copper layer builds 
up on the cathode; impurities form a sludge on the 
bottem of the tank. Circulating electrolyte con- 
tains about 190 gpl. HeSO, and 50 gpl. Cu. Cells 
perate with a current density of about 22 a./sq.ft. 
When the anodes are almost totally consumed, 
verhead crane lifts the refined cathodes out of 
e tanks and places them on a conveyor which 
es them through a novel automatic tunnel 



















Electrolyte makeup solution 


slimes to rare 
metal refinery 


washer where traces of electrolyte are flushed off. 
Cathodes are then stacked on bolsters and straddle 
trucks transport them to the casting house. ! 
> Electric Melting—In the casting house, refined 
cathodes are picked up by fork trucks and placed 
on the feed conveyor of the oil or gas-fired preheat 
furnace which brings the copper up to 1,200 F. 
The same machine which charges the cathodes 
to the preheat furnace then removes heated 
cathode stacks and feeds them to the 13,500-kva. 
electric melting furnace which holds 90 tons. 
Molten metal flows to the wirebar casting wheel 
which produces four wire bars per mold. These 
are automatically removed from the casting wheel, 





e conveyor. 


Wire bar 


to market 


Billets 


to market 


Spent 
electrolyte 
from cells 


Electrolyte 
réecytle to 
cell house 


Condensate 


Electrolyte 
bleed 


Lead anodes 


Cu starting sheets 


Cathodes to 
preheat furnace 


Partially decopperized 
electrolyte to recovery of 
remaining copper, sludge, 
nickel sulfate and 60 Be acid. 


CHARGING MACHINE removes cathodes from preheat furnace and feeds them to the are furnace. 


ARC FURNACE, right, dominates the casting floor. 


conveyed to a bundling station and are strapped 
into bundles. Fork-lift trucks run these bundles 
into railroad cars which pull right up alongside the 
building. 

Kennecott has also installed four unique cast- 
ing machines which turn out copper billets con- 
tinuously. Molten copper is lifted in a ladle to the 
upper casting floor where it flows through special 
water-cooled molds which form the round billet 
continuously. A flying saw below each mold cuts 
the billet into lengths to meet customer require- 
ments. This continuous casting process was de- 
veloped in conjunction with American Smelting & 
Refining (see Chem. Eng., May 5, 1958, p. 62). 





| SARAN LINED PIPE 


After 


six years of hot sulphuric acid... 


Saran Lined Pipe still performs dependably 


When 20,000 linear feet of pipe must carry a constant stream 
of hot sulphuric acid . .. when production requirements make 
pipeline failure intolerable . . . pipeline dependability is the 
lifeline of the plant. For the past six years, Saran Lined Pipe 
has carried dependably an unending flow of corrosive chem- 
icals at Industrial Rayon Corporation’s Painesville, Ohio, plant. 
The installation shown above carries hot sulphuric acid and 
other chemicals used in Industrial Rayon’s Continuous Proc- 
ess method of making tire cord. This Saran lined supply and 
return piping, serving all of the plant’s spinning machines, 
carries the solutions from lower levels to spinning machines 
on the main floor. Pumping pressures range from 45 psi up- 
ward, and solution temperatures are above 125° F. 


The Saran Lined Pipe was installed in 1953 and has been in 
continuous use since. Maintenance costs have been extremely 
low and I.R.C. engineers report that, during these six years, 
Saran Lined Pipe has performed dependably under their cor- 
rosive operating conditions. 

Whenever dependable piping systems are required, whatever 
the degree of corrosion or chemical activity, consider Saran 
Lined Pipe. Saran Lined Pipe, fittings, valves and pumps are 
available for systems operating from vacuum to 300 psi, from 
below zero to 200° F. They can easily be cut, fitted and modi- 
fied in the field without special equipment. For more infor- 
mation, write Saran Lined Pipe Company, 2415 Burdette 
Avenue, Ferndale, Michigan, Dept. 2282 AK3-21. 


See “‘The Dow Hour of Great Mysteries'’ on NBC-TV 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
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MIX-MULLER 


MEANS CONTROLLED DISPERSION FOR DRY SOLIDS 





Battery of Mix-Mullers 
serve high production 
requirements for mid- 
west refractories 


Intensive mulling can increase 
output at a savings in raw materials 


Increase in the usage of the Simpson Mix-Muller has paralleled an en- 
lightened attitude on mixing practice among processors who have learned 
that careful and controlled mixing operations can be an important source 
of savings in the preparation of dry solids. 

In the Simpson Mix-Muller, an intensive kneading, smearing, spatu- 
late action—a mulling action—serves to actually coat one material with 
another. Dispersion of important and expensive components of the mix 
is rapid, thorough . . . and under your complete control. 

If you’re caught in the bind between expensive raw materials, in- 
creased production demands and boosted quality control standards. . . 
can you afford to settle for less than controlled dispersion? Write for de- 
tails on a confidential mulling survey. 


See our advertisement in CHEMICAL ENGINEERING CATALOG 


SIMPSON MIX-MULLER “DIVISION 


> National Engineering Company 
% 636 Machinery Hall Bidg. * Chicago, Illinois 






fF 
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Here's why: 





(A) SIMPSON 
MIX-MULLER 





Unmixed smears evident in (B) can 
cause waste of raw materials, “hot 
spots,'’ rejects and reprocessing. 
These unmixed areas make quality con- 
trol difficult and can nullify any mixer 
manufacturer's claim for fast mixing. 


WRITE FOR HANDBOOK 
Handbook on Mulling describes con- 
trolled dispersion in simple terms, pro- 
vides full details on nine models of the 
Simpson Mix-Muller; how it is used; 
how it can benefit you. 





(B) CONVENTIONAL 
MIXER 
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TYPICAL CLARAGE INSTALLATION 


L060 


Domonstiatiny... 


how to save space and money 
on your next air handling jobs 


YOURS...ALL YOURS... with the Clarage Centrilator®* 
power roof ventilator. Handles static resistances to 2”. Re- 
quires no floor space. Minimum installation cost. Unequalled 
accessibility. High efficiency for low operating cost. Ideal 
solution for numerous industrial systems such as the one 


shown above. 


V-belt driven centrifugal type with 
backwardly inclined blade wheel. 
10 sizes. Capacities from 1,500 to 
26,500 CFM. (Shown above with 
weather enclosure and two sides of exclusive Jet Siphontm. Air Flow Director feature. Request 
air apron removed.) 


Get full information on the Clarage Centrilator and its 


Bulletin 550 or contact the nearest of our 58 sales engineer- 


ing offices today. CLARAGE FAN COMPANY. 


* Patent applied for 


Dependable equipment for making air your servant 


Kalamazoo, Michigan 
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7 STOP... 


LOOK... 


...and LISTEN! 


Are you being held up for lack of cold water? 


Vou had better stop and look at your 
chilled water problem now. And listen—Graham 
has the perfect solution—the “Jet-Mizer” 

Steam Vacuum Refrigeration Machine equipped 
with the “Aquadyne” Vacuum Condenser. 
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HERE IT IS... 
. and here are a few of the things the “Jet-Mizer-Aquadyne” combination will do for you. 
1. Provide any quantity of chilled water for your process requirements. 


2. The Aquadyne Condenser requires no external source of cooling water whatsoever 
(provides its small amount of make-up water from its condensate). 


3. A minimum of moving parts, hence a minimum of maintenance—completely 
automatic. 


4. Extremely economical to operate and low in initial cost. 


GRAHAM MANUFACTURING CO., INC. 


Heliflow Corporation 
170 GREAT NECK ROAD * GREAT NECK, NEW YORK 


Offices in principal cities and Canada 


Factory: Batavia, N. Y. Other Graham precision-buili products: Steam Jet Ejectors, Heliflow Heat 
Exchangers, Monobolt Heat Exchangers, Deaerating Heaters, Surface and Barometric Condensers, 
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HENRY VOGT MACHINE CO. 

10th & Ormsby Sts., Louisville 10, Ky. 

Send copy of Bulletin E-1 
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How to solve an engineering challenge of the 60’s... 


The Information Problem 


Will an overabundance of information eventually smother your ability 


to use it profitably? Here’s how to get through the wall of words. 


LAURENCE W. ROSS, Georgia Institute of Technology, Atlanta. 


What causes most wasted engineering time? 
When four engineering executives were asked 
this question in a recent survey,’ three of them 
cited the information problem: the difficulty 
of getting facts to the engineers who have to 
use them. 

Management is beginning to realize that 
knowledge is indeed power, that the price of 
ignorance is “technological surprise.” 

Once upon a time it was safe to rely upon 
textbooks, handbooks and just a handful of 
magazines for all engineering information. 
Now it is too risky. Soon it will be fatal—pro- 
fessionally speaking—for an engineer to be 
this ignorant. 

There is simply too much high-quality ma- 
terial being published today. New magazines 


are appearing (they double every 20 years); 
existing publications are expanding their 
coverage and services (witness Chemical Engi- 
neering’s change to biweekly frequency at the 
start of 1958); abstract journals and index 
services are swamped with the loads they are 
expected to carry. Each year they have to work 
harder and harder and run faster and faster 
just to keep pace. 

Standard reference works have been hardest 
hit by the information problem. Just to give 
one example, it is said that the Jnternational 
Critical Tables may never be revised and 
brought up to date. For if they were, their size 
would increase a hundred fold! And no busi- 
ness publisher could afford to undertake the 
revision. 





ENGINEERING INFORMATION .. . 


Library Equals Laboratory 


The pure sciences faced their in- 
formation crises earlier in the cen- 
tury, and reached the conclusion 
that the library equals the labora- 
tory in importance. Now every re- 
search organization has a_ well- 
equipped library. No chemist, for 
example, would begin an investiga- 
tion before he had made a thorough 
literature search. 

Not so the engineer. It has been 
my experience that the chemical en- 
gineer first surveys his old text- 
books, then he looks at some of the 
company reports. Nothing more! 

He can’t do more, even if he 
wishes because he usually has no 
library to turn to. Even when a 
library is available to him, he has 
no encouragement to use it. His col- 
lege training has taught him only 
that there exists something called 
“the literature.” 

Since I jeft engineering practice 
to make information my career, I 
have been astounded by the wealth 
of material which could have been 


Special Libraries Assn. 
Consultation Service 


WHAT is it? 
e Advice concerning your need 
for a library. 
¢ Help in the organization of your 
library. 
e Aid in finding a qualified librar- 
ian. 
e Free—A consultation to discuss 
your library problems with an ex- 
perienced librarian from your lo- 
cality. 
e Fee—Further consultation on a 
per diem basis as required. 


WHO does it? 
e Free—A competent local librar- 
ian experienced in your subject 
field will submit written recom- 
mendations. 
e Fee—A consultant you select 
from a list of qualified librarians 
on file with Special Libraries 
Assn., 31 East 10th St., New York 
3, N. Y. 


WHEN is it done? 

At your convenience, 
WHERE is it done? 

In your own office or plant. 


useful to me, if I had known about 
it. Design and development engi- 
neering frequently meant working 
on new ideas, with no precedents to 
follow. Naturally this led to ineffi- 
ciency, false starts and often a dubi- 
ous product. I remember that 
principles carried us through, but 
facts would have been so much. bet- 
ter! 

An informed engineering staff is 
no accident. Too many executives 
regard the literature as a nuisance 
to which some attention must be 
paid. The result is a library filled 
with company reports, containing 
a few books and magazines, staffed 
by one underpaid sub-professional 
librarian. 

However, the usual result of such 
a@ management attitude is a poorly 
informed engineering staff. 


Spotlight on the Soviets 


Recently I had occasion to ex- 
amine Soviet Russian technical in- 
formation practices. Ivan’s atti- 
tudes offer a vivid contrast to ours. 

In the Soviet Union every factory 
has a library’ and the All-Union In- 
stitute of Scientific and Technical 
Information uses a staff of over 15,- 
000 people to churn out informa- 
tion. New techniques are exchanged 
freely among plants throughout the 
Soviet Union. Foreign publications 
are distributed rapidly and read 
avidly, so that the Russians know 
more about our technology than we 
do.* 

Plainly the Russians have given 
special attention to technical com- 
munications. They do not intend to 
repeat our mistakes. By making 
efficient use of our technica! litera- 
ture, they can begin where we leave 
off, 

Today they have a flourishing 
chemical engineering literature of 
their own. For example, you can 
leaf through a current Russian tech- 
nical magazine and find such titles 
as, “The Effect of the Processes of 
Heat and Mass. Transfer on the Re- 
action Velocity of the Ethylene Oxi- 
dation” and “Tubular Reactor for 
the Continuous. Polymerization in 
Emulsion.” These two articles both 
appeared in Khimischeskaya Pyro- 
myshlennost (Chemical Industry) 
for March, 1958. Unfortunately, 
this journal is not translated into 
English. 

Both these articles would have 
interested me profoundly a year 
and a half ago, during my engineer- 


ENCOURAGE your engineers to use 
libraries that are already available. 


ing days. But no Russian journals 
reached us then. 


Yields to Planning 


Like any other problem in engi- 
neering management, the informa- 
tion problem yields to planning. 
Even the smallest organizations 
can, by proper planning, keep their 
engineering staffs well-informed. 

Every program has two major ob- 
jectives. They are: 

¢ To enable engineers to learn 
of and to obtain copies of practic- 
ally any information in print. 

¢To bring to engineers’ atten- 
tion current developments in their 
fields of specialization. 

Secondary objectives may in- 
clude: correlation of information 
flow among various technical groups 
within the company; centralized 
control of company technical re- 
ports; stimulation of patent and 
publication activity. In the discus- 
sion that follows, we will consider 
on'y the major objectives in detail, 
since the other possible objectives 
all require interpretation in terms 
of particular company policy. 

The heart of the information plan 
is a library. This does not mean 
that every engineering organiza- 
tion must havea library. But some- 
where in the plan there must be a 
source of literature. There are at 
least four alternatives for such a 
source: 

1. An engineering library. 

2. A nearby library serving re- 
search or development operations. 
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ONLY 11% OF ENGINEERS prefer to do their literature work in the 
library itself. Easy access to open shelves adds to the value of your library. 


38. Public libraries in your nearby 
communities. 

4. Contract information service. 

Each alternative has its strengths 
and its limitations. So, let’s ex- 
amine each briefly. 


Your Own Library 


Your own engineering library is 
the best—and the most expensive— 
source of engineering information. 
Moreover, it is the only means 
which guarantees full participation 
by the engineers in the company’s 
information program. 

An engineering library is more 
than a repository for books, re- 
ports and magazines. To be of real 
use the library must be designed 
and equipped with forethought. 
Fortunately, professional help is 
available in this area. The Special 
Libraries Assn. provides a consul- 
tation service for those who need 
such help. Details are given in the 
box on p, 144. 

First need of the engineering 
library is a professional librarian. 
Ideally—and if you can afford it— 
the librarian should be an engineer 
with library training. Without such 
a person, who understands the scope 
of chemical engineering literature 
ana who possesses insight into the 
tangled jungle of Libraryland, the 
engineering library is severely hob- 
bled. With such a person, the engi- 
neers who use the library may be 
sure that their needs will be served, 
and management may be sure that 
the information plan will proceed 
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with a minimum of executive direc- 
tion. 

Physical setup of the engineer- 
ing library should include: an up- 
to-date bookshelf, a collection of 
major abstracting journals and in- 
dexing services and subscriptions 
to about 100 periodicals. Another 
useful item is a data file of physical 
properties for the company’s prod- 
ucts and their raw materials. Often, 
a collection of chemical equipment 
catalogs is of great help. 

Large companies often provide 
extensive library services: editing 
reports, performing literature 
searches, publishing reviews of cur- 
rent literature and performing 
other “objectives” as mentioned 
above. 

Knox, et al.’ have recently dis- 
cussed the economics of large-scale 
information services. In research 
organizations, the technical infor- 
mation budget is as much as 2.5% 
of the total research budget, or up 
to $500/yr. for each member of the 
using organization. 

This may be considered to be the 
upper limit of information expense. 
In general, engineering projects 
will not, as research projects some- 
times do, consist of one-third litera- 
ture work and only two-thirds orig- 
inal work.° 

The mechanics of establishing a 
library have been discussed in sev- 
eral articles.” ** Apparently library 
space requirements need not be 
large; only 11% of technical per- 
sonnel prefer to do their literature 
work in the library itself.” 
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SPACE REQUIREMENTS are not 


large; can be surprisingly small. 


Using Existing Libraries 


If the research or development 
department maintains a_ well- 
equipped library nearby, the com- 
pany’s engineers can be encouraged 
to use it. 

Normally this type of library is 
not entirely adequate for engineer- 
ing use. Consequently, the engineers 
may wish to use part of their in- 
formation budget for expansion of 
the research/development library 
holdings, services, or both. 


Using Your Public Library 


Except for large metropolitan 
areas, or for special cases where 
local industry requires it, the public 
library offers the use of a meager 
technical collection. Even so, your 
local public library may still be very 
useful in your engineering infor- 
mation plan. 

In the first place many public 
libraries do subscribe to Chemical 
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Abstracts, Engineering Index and 
to the Industrial Arts Index (which 
was divided on Jan. 1, 1958 into two 
parts: Business Periodicals Index 
and Applied Science & Technology 
Index). These abstract and index- 
ing journals are particularly useful 
to chemical engineers. 

The main advantage of the public 
library, however, is its facility for 
acquisition by inter-library loan: 
“Few technical men realize what 
public libraries can obtain, even 
small neighborhood ones,”” They 
can borrow almost anything in 
print, and obtain photocopies of the 
rest. Obscure material is no handi- 
cap; on the contrary, it is meat and 
drink to the professional librarian. 
And if it can be found in the West- 
ern world, the engineer can get it. 

Note, however, that there is one 
usual restriction on the inter-li- 
brary loan service. Material ob- 
tained in this way is supposed to 
be used only in the library itself. 

With the aid of abstracting and 
indexing services to find material 
and, the local public library to ac- 
quire it, even the smallest organiza- 
tion can maintain a limited but ef- 
fective information plan. 


Information by Contract 


Few chemical and engineering 
companies can afford the library 
they really need. Only the largest 
can match the collection of books 
and periodicals found in the li- 
braries of the major technical 
schools, for example. 

Since this is the case, it’s sur- 
prising that the chemical industry 
has been so reluctant to “farm out” 
its information needs to organiza- 
tions which have access to first-class 
literature resources. 

There are a number of organiza- 
tions which actively solicit con- 
tracts for information services. 
We’ve listed some of the major or- 
ganizations of this type in the table 
on p. 147. The list includes: con- 
sulting firms; universities, or their 
affiliated research stations; and in- 
dependent libraries. 

In addition to the organizations 
listed in our table, many others are 
available for providing contract in- 
formation services. In fact, there 
is no reason that we know of to pre- 
vent any research or consulting or- 
ganization from accepting an infor- 
mation project as readily as any 
other, if literature resources are 
available. 
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For example, if your employer de- 
cides to enter a new field involving, 
let us say, aliphatic amines, there 
may be a need for a literature 
search through the entire tech- 
nology of amine production. This 
is a large order for a company li- 
brary. However, any one of several 
organizations would be glad to per- 
form it on contract. Any of them 
can muster the necessary special- 
ists; the universities are partic- 
ularly deep in available talent. 

Literature reviews, discussed be- 
low, can also be supplied readily— 
and inexpensively—by contract in- 
formation services. A well-stocked 
library receives perhaps 5,000 peri- 
odicals; the engineering organiza- 
tion, by contracting for review serv- 
ice in certain fields, could receive 
the benefit of practically all these 
periodicals. 


Getting the Facts 


When a project is born, engineers 
begin marshalling all available facts 
about the process. To their immedi- 
ate knowledge the group adds what 
data the company has on file, then 
turns to the literature. 

After all, “If the decision based 
on your data is going to involve 
$1,000,000, you want to be sure it’s 
the best data you can lay your hands 
on ovina 


Fortunately, the chemical indus- 
try has at its service the finest ab- 
tract journal in the world: Chemi- 


cal Abstracts. Abstract journals 
are examples of “secondary 
sources” which make reference to 
the “primary sources” consisting of 
books, articles, patents, etc. Other 
secondary sources include bibliog- 
raphies, catalogs and indexes. 

A literature search involves ex- 
amining al] the secondary sources 
which are pertinent (and avail- 
able). Chemical engineers nearly 
always include Chemical Abstracts 
in their searches, but they often 
overlook other sources which could 
be useful. Chemical Abstracts is not 
absolutely comprehensive. Further- 
more, its indexing is now two years 
behind. 

Some of the complexities of 
literature searching will be illus- 
trated by the following example. 
The author once had occasion to 
design the reaction section of a new 
plant which was to produce an or- 
ganic liquid. One reactant was a 
gas, the other a liquid. 

Process requirements dictated a 


large excess of gas and a high de- 
gree of mixing. The solution 
seemed to be a tubular or draft-tube 
tank reactor (with recirculated 
liquid). Problem: What is known 
about gas-liquid contacting in 
tubular apparatus? 

In this case Chemical Abstracts 
was of limited help. Two or three 
useful Japanese references were 
uncovered, but nothing else of di- 
rect interest. By sheer coincidence 
one year later, after leaving the 
chemical industry, I conducted an 
extensive literature search on the 
general topic of two-phase (gas- 
liquid) flow, during which I un- 
covered several prime references on 
mass transfer in gas-liquid flow 
«ystems. 

Nuclear Science Abstracts and 
Dissertation Abstracts revealed use- 
ful material of a type not indexed 
elsewhere. Examination of Rus- 
sian articles led to more articles in 
the Russian literature; the single 
most pertinent article was found 
in this way. 

The findings in this second search 
revealed the shortcomings of the 
first. I am now convinced that mul- 
tiple secondary sources should al- 
ways be used unless the topic is 
strictly chemical. Another conclu- 
sion: Abstract journals are not 
enough. 


Most Often Overlooked 


Abstract journals, in general, 
overlook four important kinds of 
material: government publications, 
theses (especially master’s theses), 
papers delivered at conferences and 
trade literature. 

To fill this gap, government pub- 
lications may be monitored through 
United States Government Research 
Reports.“ For an extensive discus- 
sion of availability of government 
research reports, we recommend 
Ref. 15. Ph. D. theses of many 
schools are covered in Dissertation 
Abstracts, but the schools them- 
selves are the only sources of 
information on master’s thesis 
material. Conference papers are 
monitored best through professional 
journals and business publications. 
Trade literature is difficult to keep 
watch on, although Chemical Engi- 
neering Catalog and the Buyers’ 
Guide Issue, Chemical Week are of 
some assistance. 

Small-scale engineering projects 
require, if anything, more initial 
information since less money will be 
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available for research and develop- 
ment. Crash programs likewise de- 
mand thorough data compilations 
because of time limitations and the 
possibility that design must be 
based upon published data alone. 

The published literature includes 
magazines, books, monographs 
(e. g., reports of the Atomic Energy 
Comm., proceedings of confer- 
ences), patents and assorted secon- 
dary sources. The nature of techni- 
cal literature has been well reviewed 
by Jackson.” 

Since we are concerned here 
chiefly with obtaining and using the 
literature, only secondary sources 
and, to some extent, technical maga- 
zines will be examined. 


Your Technical Magazines 


Every engineering organization 
recognizes that professional jour- 
nals and business publications are 
the major sources of new engi- 
neering information. Consequently, 
engineers usually have the oppor- 
tunity to examine well-known maga- 
zines when these are circulated 
among the staff. 

How many magazines should be 
circulated? At least 40 publications 
may be considered to be important 
to chemical engineers. And the en- 
gineer to be truly well-informed 
should examine about 100 maga- 
zines each month. 

What’s more, new scientific peri- 
odicals are born every week or two.” 
This poses a dilemma, since the 
growth of technical literature re- 
quires more and more reading time 
encroaching more and more on en- 
gineering time. 

One company, observing with 
alarm the number of publications on 
its routing lists, offered to subsidize 
individual subscriptions if the en- 
gineers would promise to read the 
magazines at home, instead of at 
work. Other companies frankly dis- 
courage more than minimal reading 
of magazines. 

These are makeshift and (in the 
long run) expensive solutions to the 
problem. Useful information is be- 
ing published at an ever-increasing 
rate. Some observers feel that tech- 
nical periodicals, because of their 
proliferation, are no longer feasible 
information media. 

We have all heard comments such 
as, “I have learned to live with the 
fact that people can publish papers 
faster than I can read the titles.” 
Accordingly, there is mounting 


sentiment toward secondary sources 
as the main currency of scientific 
information.” 


Reviewing the Literature 


The most popular secondary 
source, and the most efficient solu- 
tion to the technical-journal prob- 
lem, is the literature review. It con- 
sists of selective coverage—either 
titles or titles plus abstracts—of 
current literature. 

Many organizations publish re- 
views; some, like the Battelle Tech- 
nical Review, have achieved na- 
tional circulation. All have as their 
purpose the monitoring of current 
literature in particular fields, to 
serve the organization’s technical 
staff. 

Here’s why a literature review 
can be advantageous: 

eA wide range of literature 
(not just magazines) may be 
covered, 

e Engineers are apprised only 
of pertinent information, and time 
ordinarily spent with “interesting” 
but nonuseful information is saved. 

¢ Routing-list delays are elimi- 
nated. 

eA single review service may 
well serve a very large or diverse 
organization. 

The editors of monitoring publi- 
cations, knowing the needs of the 
various groups and individuals that 
use the service, will include not only 
current magazines but also patents, 
book announcements, thesis litera- 
ture, government publications and 
other sources as required. 

Certain publications like Chemi- 
cal Engineering which are especi- 
ally pertinent and which contain 
news of the industry, professional 
news and advertisements of inter- 
est will still require cover-to-cover 
examination. [EDITOR’S NOTE— 
Whew! That's a relief.| In fact, sub- 
scriptions should be encouraged. 
The bulk of the literature, however, 
is not in this category and need not 
clutter engineers’ desks. [EDITOR’s 
NoTtE—The above opinion is that of 
the author and does not necessarily 
represent that of Chemical Engi- 
neering magazine or of the Mce- 
Graw-Hill Publishing Co.] 

Reviews of the literature can 
serve the plant as well as the labs 
and offices. Plant engineers, nur- 
tured in the “tool school” of self-re- 
liant engineering, often need to be 
reminded of what the literature 
holds for them. A concise litera- 


CHEMICAL ENGINEERING—March 21, 1960 


. ENGINEERING INFORMATION 


ture review service can perform this 
function in management’s informa- 
tion plan. 

Simplest form of literature re- 
view is the table-of-contents re- 
porter. A growing number of or- 
ganizations use this method. Each 
month tables of contents from 
numerous journals are reproduced 
by some “instant” copying method, 
and the copies routed to groups or 


Information Services 
Organization and Address 
Armour Research Foundation 
Technology Center 
Illinois Institute of Technology 
Chicago 18, Ill. 


Battelle Memorial Institute 
Information Management Div. 
505 King Ave. 

Columbus 1, Ohio 


Chemists’ Club Library 
51 East 41st St. 
New York 17, N. Y. 


John Crerar Library 
86 East Randolph St. 
Chicago 1, Ill. 


Engineering Societies Library 
29 West 39th St. 
New York 18, N. Y. 


University of Florida 
Engineering and Industrial 
Experiment Station 
Gainesville, Fla. 


Georgia Institute of Technology 
Technical Information Section 
Engineering Experiment Station 
Atlanta 13, Ga. 


Arthur D. Little, Inc. 
30 Memorial Drive 
Cambridge 42, Mass. 


Lowell Technological Institute 
Research Foundation 
Loweil, Mass. 


University of North Carolina 
Industrial Experimental Program 
Chapel Hill, N. C. 


University of Pennsylvania 
Industrial Report Center 
Institute for Cooperative Research 
Philadelphia 4, Pa. 


Pennsylvania State University 
Industrial Reference Div. 
College of Engineering and 

Architecture 
University Park, Pa. 


Stanford Research Institute 
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individuals who then request copies 
of any articles they desired.” * 

There are now several commercial 
ventures of this sort; for topics in 
pure chemistry the best is Current 
Chemical Papers, published monthly 
by the Chemical Society (London), 
reporting titles from 521 journals. 
Another is Current Contents pub- 
lished by Eugene Garfield Associ- 
ates, New York. The latter covers 
major chemical engineering periodi- 
cals (among others) and costs 
$100/yr. 


Reprints and Translations 


Every information plan includes 
provision for obtaining reprints and 
translations, which the engineer 
must have if he is to use the infor- 
mation. 

Copies of magazine articles may 
be obtained from the publishers 
who may offer them for sale as re- 
prints. In some cases the author of 
an article may be willing to sup- 
ply a free reprint of his article. 
If your own company library does 
not have a copy of the article you 
want, it can be ordered from ihe 
New York Public Library, the 
Library of Congress, or any of sev- 
eral others. Photostats cost from 
35¢ to 50¢ per page. 

Microfilm or microfilm cards cost 
less, and may be preferable if a 
large literature collection is being 
organized, but they require auxili- 
ary equipment for their use. Some 
organizations obtain copies by 


LAURENCE WILLIAM RoOss is a Georgia 


Tech chemical engineer (B. S., 1954; 
M. S., 1956) who began his profes- 
sional career as a process design engi- 
neer. Then he decided to devote his 
attention to the information crisis. He 
has returned to the engineering ex- 
periment station of Georgia Tech in 
Atlanta, where he specializes in tech- 
nical information. 
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contract with technical information 
services, who perform the mechan- 
ics of acquisition. 

Translations will normally be re- 
quired as the result of literature 
searches. Although engineers nor- 
mally obtain about 90% of 
their information from domestic 
sources,” foreign publications—par- 
ticularly the hard-to-get items— 
have a way of being especially de- 
sirable. (Note also, that domestic 
sources account for only 25% of the 
world’s chemical literature today.) 

For example, when your author 
performed the above-mentioned lit- 
erature search on two-phase flow re- 
actors, he came up with the follow- 
ing reference: 

Yagi, Sakae and Yasuo Kato, 
“Vertical Tube Reactor I. Flow Pat- 
tern and Holdup in Gas-Liquid Two- 
Phase Flow ” Chemical Engineering 
(Japan), 15, pp. 317-322 (1954). 

This seemed to be a valuable ref- 
erence. A translation seemed appro- 
priate. Unfortunately, management 
did not share your author’s regard 
for foreign technical literature. 

In drawing up an information 
plan, management should recognize 
the importance of foreign litera- 
ture, and encourage engineers to ob- 
tain more translations. Patriotism 
has no place in the technical library. 
As Burton” has recently pointed 
out, Americans are famous for ig- 
noring foreign literature; the few 
foreign citations used by American 
authors are likely to be of the “cor- 
nerstone” variety, chosen from the 
writings of an old master, and often 
half a century old. 

The American attitude has been 
expressed facetiously; “Remember, 
the best ideas originate in the U. S. 
Other people have to think and talk 
in a foreign language. This gives 
you a tremendous technical edge.” 

When translators are not handy 
(the usual case), the engineer can 
often locate one through classified 
advertisements in magazines or 
telephone directories. A directory, 
“Translators and _ Translations: 
Services and Sources’ is now avail- 
able from the Special Libraries 
Assn., and it is recommended for 
those who anticipate needing trans- 
lations from time to time. 

Translations are expensive: 
$1.50-$2.00 per 100 words, on the 
average. Money can be saved if the 
engineer can consult the translator 
personally. The two of them can 
separate what is valuable from what 
is not worth translating. 


What Will It Save Me? 


The reader is apt to ask, “How 
much money can an information 
plan save my staff?” Of course no 
data exist on this subject. 

Personally, I have heard one com- 
pany’s estimate that it saves 10% 
on engineering outlay by having 
a technical information program. 
However, the real gains are likely 
to come from infusion of new ideas 
into research and design work. 

Technological surprise awaits 
those who choose to remain ignor- 
ant of the printed past. It is only 
a question of time until history re- 
peats, and some chemical engineer- 
ing organization duplicates the 
classic blunder of an electronics 
firm, reported two years ago. 

This group spent $200,000 and 
five years on a network synthesis 
program, only to find that the en- 
tire problem had been solved and 
published by—guess whom—the 
Russians. 
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Under Fouling Conditions — 
Finned ‘Tubes Can Save Money 


Experience shows finned tubes foul less, clean easily, 


give higher heat transfer rates than conventional tubes. 


W. O. WEBBER, Staff Engineer, Humble Oil & Refining Co., Baytown, Tex. 


INNED tubes in dirty service? 

Preposterous! They would foul 
so fast, your heat transfer would 
drop off to nothing in no time and 
they would be almost impossible to 
clean. 

So you might think, but our three 
years’ experience with low-fin tubes 
in reboilers on the Light Ends Frac- 
tionation Unit (LEFU) at our Bay- 
town refinery indicates otherwise. 
You can have substantial savings in 


equipment costs, or significant in- 
creases in heat transfer capacity, 
through the use of fin tubes in- 
stead of conventional tubes in heat 
exchanger bundles for reboilers. 
The chemical engineer’s business 
is the ultimate production of 
“bucks.”” Therefore, nothing should 
be done unless economic considera- 
tions justify it. The question of fin 
tubes vs. conventional plain tubes 
is primarily one of economics—will 
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the fin tubes do the same job for less 
money over-all. 

In this situation, we can consider 
two cases: (1) bottleneck removal 
projects and (2) new projects. In 
the first case, considering reboilers 
for instance, retubing with finned 
tubes to provide additional capacity 
on an existing fractionating column 
can easily save one-haif to one-fifth 
the cost of plain tubes in a new 
shell. For new installations, the sav- 
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ing is less, the ratio being from *% 
to 4. We base these conclusions on 
the calculated comparisons between 
finned tubes and plain tubes shown 
on this page. These calculations, 
which are based on the assumption 
that all scale occurs on the outside 
of the tube, show that the heat input 
capacity per degree of temperature 
difference, U x A, is 80% higher 
for finned tubes. 

We first became interested in 
finned tubes for reboilers when we 
wanted to expand the capacity of 
our LEFU equipment. In a new 
service, one column did not have 
enough reboiler capacity—and an- 
other had too much. We thought at 
first that we could just switch re- 
boilers but, unfortunately, the 
tower that needed the increased ca- 
pacity did not have enough room for 
the larger reboiler. So we decided 
to consider increasing reboiler .ca- 
pacity with finned tubes. 

That finned tubes would increase 
heat transfer capacity was well 
known. Indeed, we had used finned 
tubes in other applications, but none 
of these situations involved operat- 
ing conditions where heavy fouling 
would be encountered. There was 
a serious question regarding ‘the 
usefulness of a finned tube under 
fouling conditions. The feeling was 
that the added heat transfer ca- 
pability added by the finned tubes 
would soon be nullified by deposits 
which, in addition, would be far 
more difficult to clean from finned 
tubes than plain tubes. 


Problem Needed Investigation 


Since fouling and cleaning prob- 
lems seemed paramount, we decided 
to carry out some limited laboratory 
investigations on the fouling char- 
acteristics -and cleanability of a 
single finned tube. Our results 


Nomenclature 


A Area, sq. ft. 

a Subscript for area. 

h Individual heat transfer coefli- 
cients, Btu./(hr.) (sq. ft.) (°F.. 
Subscript for inside of tube. 
Subscript for outside of tube. 
Tota) heat, Btu. 

Sum of r’s. 

Resistance to heat flow, (hr.) 
(sq. ft.) (°F.)/Btu. 
Temperature, °F. 

Over-all heat transfer coefficient, 
Btu./(hr.) (sq. ft.) (°F.). 
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. FINNED TUBES 


Sample Calculation Shows Superiority of Finned Tubes 


We can make a simple, straightforward comparison of plain and finned 
tubes for a reboiler by calculating the U x A for one foot of tube length. 
If we assume a given quality steam, a given fractionating tower pressure 
and a given bottoms product quality or vapor pressure, the LMTD (log 
mean temperature difference) is fixed and U x A measures the heat 
input capacity directly. We show this comparison in the following table. 


Basis 


Evaporating hydrocarbon coefficient 
Condensing steam 

Size of tube 

Length of tube 

Gage of tube 

Ratio outside to inside surface: plain 


finned 


Surface per foot: plain 
finned 
Define: U = 21/h 


Comparison of Resistances 


Type Tubes Plain 


300 Btu./(hr.) (sq. ft.) (°F.) 
1,500 Btu./(hr.) (sq. ft.) (°F.) 


3.84 
0.1963 sq. ft./ft. 
0.4960 sq. ft. /ft. 


oF A,/Ai to=TtiAo/Ai 


0.0007 

0.0002 

Dirt 0.0010 

Hydrocarbon 0.0033 

Total = total rs, outside 
Pats 

A per ft., sq. ft. 

U, per ft. 

Ratio fin/plain U, = Q/AT 


Steam 
Metal 


This calculation, based on more or less typical and reasonably clean 
conditions, shows an 80% gain for fin over plain tubes. This is the extra 
heat input to be gained per cubic foot of reboiler volume (fixed shell). 
Gain per dollar of investment is obtained, excluding shell cost considera- 
tions, by dividing the U.’s by their respective costs for plain and finned 


tubes. 


strongly indicated that, at worst, 
finned tubes were no more difficult 
to clean than plain tubes. Indeed, 
there was some indication that 
finned tubes would not foul as 
readily as plain tubes and that once 
dirty, they might be easier to clean. 

We then made a field investiga- 
tion at an installation where a 
finned tube condenser was operat- 
ing in dirty service. This unit con- 
densed reflux and product taken 
overhead from a rerun tower, the 
product being a cracked, sour, H.S 
containing 380 F. end point stock. 

This condenser formerly con- 
tained plain tubes on triangular 
pitch. Rapid fouling and frequent 
cleaning made the plain tube bundle 
inadequate so it was decided to pro- 
vide greater capacity by changing 
to finned tubes mounted in the same 
tube sheets. At the time of the field 
investigation, the retubed unit had 
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been operating for nearly four 
years at a load equal to or slightly 
greater than it was before the 
switch to finned tubes. 

Comparison of the operating his- 
tory of the plain tubes and finned 
tubes, shown in Table I, together 
with our own work on finned tubes, 
convinced us that we should go 
ahead with replacement of plain 
tubes by finned tubes. 


Cleaning Comparison 


One of the first reboilers retubed 
with finned tubes was in deisopen- 
tanizing service, charging sweet- 
ened plant pentanes. This feed stock 
fouled the reboiler tube bundle 
severely in a very short time—about 
six months. A return bend, square 
pitch finned tube bundle replaced a 
triangular pitch plain tube bundle. 

After about six months of serv- 
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Performance of Finned and Conventional Tubes in LEFU Reboilers Compared—Table | 


Tube Type Service 


Finned Deisobutanizing alkylate 


Finned Deisobutanizing alkylate 


Plain Deisobutanizing alkylate 


Plain Butane splitting 


Plain Butane splitting 


Finned Butane splitting 


P, vin Depentanizing alkylate 


ice, the column was shut down for 
reboi'er cleaning. Photos on pages 
149 and 150 show the condition of 
the tube bundle before cleaning and 
afterward. Note that conventional 
methods can clean the outer tubes 
completely, but the inner tubes can- 
not be completely cleaned. However, 
this is normal with any type tube 
bundle. 

One photo shows damage done to 
the fins by sandblasting. The dam- 
age is not considered serious, but it 
does indicate the need for care dur- 
ing cleaning. 

We concluded that the high heat 
transfer capacity of finned tubes 
permitting fouling for a longer time 
before resistance to heat flow be- 
came a limitation. 


How Do Operations Compare? 


Our experience with the LEFU 
unit led to the installation of more 


low-fin tube bundles on other frac- 
tionating column reboilers. After 
about a year of operation with four 
fin tube reboiler bundles, we ob- 
tained data on seven columns for 
comparison of fin and plain tubes. 
In comparable operations, the actual 
advantage for finned tubes appears 
greater than that predicted by cal- 
culation. Table I presents plant 
data on the results of tests made 
to determine heat transfer charac- 
teristics of LEFU reboilers. Over- 
all coefficients, U., shown in this 
table are based on total outside 
area. The only direct comparison 
possible between tube types is for 
reboilers in deisobutanizing ‘alky- 
late service. 

Over-all heat transfer coefficients 
of the two finned tube bundles— 
184 and 176 Btu./(hr.) (sq. ft.) 
(°F.)—are slightly higher than 
that of the plain tube bundle—150 
Btu./(hr.) (sq. ft.) (°F.). How- 
ever, when we compare the heat 


W. O. WEBBER is a graduate of the University of 
Oklahoma from which he obtained his bachelor’s 
degree in chemical engineering “a good many years 
ago.” He has been with Humble Oil and Refining 
Co. for 21 years and is now a staff engineer at 
Humble’s Baytown, Tex., refinery. Mr. Webber’s 
present responsibilities include design and develop- 
ment of new control systems. In the past, he has 
worked on light ends recovery and fractionation, 
refinery coordination, lube production, economics and 
advanced instrumentation, 


Total Tube 
U. Length, Ft. 


184 10,700 


8,308 


transferred by one foot of pipe, U,, 
we find that the finned tubes trans- 
ferred 24 times the heat transferred 
by the plain tubes—69.6 and 57.9 
compared with 24.6 Btu./(hr.) 
(ft.) (°F.). The greater advantage 
for finned tubes indicated by these 
data, compared to that expected 
from the sample calculation on page 
151, may be a result of different 
fouling conditions for the first three 
operations shown. 

The remaining data in the table 
do not permit direct comparison of 
fin and plain tubes in identical serv- 
ices, but may be interesting as plant 
data. On the whole, however, the 
data imply finned-tube superiority. 

The pentane splitting column re- 
boiler has a lower heat transfer co- 
efficient than the other finned tube, 
kettle type reboilers tested. This 
low coefficient may be the result of 
a dirty tube bundle. 


Courage of Our Convictions 


As a result of the operating data 
accumulated over a_ three-year 
period, it is now accepted practice 
at Baytown refinery to fabricate 
steam reboilers with finned tubes. 
We specify these as U-tubes on a 
square pitch to avoid the cost and 
maintenance of a floating head and 
to facilitate cleaning. 
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Can Computers Control Y our Process? 


Analysis necessary for computer control application 


may reveal cheaper ways to gain similar benefits. 


Cc. R. HALL, E. J. du Pont de Nemours & Co., Newark, Del. 


BOUT six years ago, the business 
literature was filled with rosy 
prospects for all through use of 
electronic data processing. Tre- 
mendous data handling speeds and 
lightning-like calculations of large- 
scale digital computers were going 
to quickly revolutionize all business 
methodology. 

There was much talk and pub- 
licity about the broad generalities, 
yet few factual reports of sig- 
nificant accomplishments. Many 
large organizations, evidently fear- 
ful of being left behind, moved 
quickly to install millions of dollars’ 
worth of equipment and to spend 
many times this investment in pro- 
gramming, training and testing. 

It became evident, however, that 
economic application of business 
computers would not come over- 
night. Those who tried applications 
found that only carefully planned 
approaches resulting from_ thor- 
ough analysis would really pay off. 

Now there is much general talk 
of the push-button plant—of digital 
computers to control vast chemical 
processes. But secrecy surrounds 


specific applications; few have pub- 
lished results of accomplishment. 
Are we going to pass through the 
same growing pains as before, or 
are we going to approach the prob- 
lem of computer-controlled plants 
rationally, with careful analysis, 
before leaping to buy equipment? 
(Despite competition among com- 
puter manufacturers, we believe for 
the most part that they too support 
thorough analysis before pur- 
chase.) 

We will here consider three an- 
alyses we have made to seek eco- 
nomic value from improved control 
inherent in application of general- 
purpose, internally programmed 
digital control computers. We’re 
talking about a computer to con- 
trol a medium-sized process or part 
of a larger process—say about 100- 
200 inputs (temperature, pressure, 
flow, ete.) and perhaps 10-25 out- 
put control or alarm functions. 

This computer system requires 
an investment for computer of 
$100-150 thousand, for accessories 
(transducers, input-output, etc.) of 
about $50 thousand and for engi- 
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neering of $50-150 thousand—de- 
pending on process knowledge, 
know-how and accounting methods. 
Total investment, then, may run 
from $200-350 thousand. Keep the 
rough quarter of a million dollar 
investment in mind as you go 
through three actual cases. 


Catalytic Reactor System 


Fig. 1 is a diagram of the first 
process, Raw materials A and B 
join recycled streams and pass 
through the catalyst bed in the 
liquid phase. Reactor effluent goes 
to a still where the tops, product C 
and unreacted A, are separated 
from product D and unreacted B. 
Tops and bottoms from this separa- 
tion still go to separate refining 
stills for further separation and 
recycle. The performance of the 
three stills is the key to product 
quality. This performance also has 
strong influence on reactor capacity. 
If much of products C or D is re- 
cycled to the reactor, reactor per- 
formance is seriously affected. 

A 25% increase in capacity was 
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COMPUTER CONTROL . . 


soon to be required. Preliminary 
estimates indicated over $1 mil- 
lion would be required—primarily 
for larger stills—to attain the new 
capacity. We therefore undertook 
an analysis to determine if com- 
puter control would increase ca- 
pacity for significantly less cost. 

A key bit of information pointed 
toward potential gains from ad- 
vanced control concepts. Developed 
from process research and con- 
firmed in plant operation, it showed 
the lumped effect of throughput 
rate, amount of catalyst and con- 
centrations upon reaction rate. 
Concentrations, calculated as the 
equilibrium constant, showed a 
nonlinear drop-off with increased 
space velocity. 

Since the relationship is non- 
linear, you would expect nonlinear 
relationships of productivity with 
feed rates and—due to the form of 
the equilibrium equation—added 
nonlinear effects from feed concen- 
tration variations. 

The recycle load of the stills was 
found to be the dominant process 
factor. Too, reactor feed composi- 
tion is important because of its 
effect upon subsequent conversion 
when recycling either product C or 
D along with unreacted A and B. 
To examine reactor performance 
under varying conditions of re- 
actants ratio and products concen- 
tration in the feed, quantity of re- 
eycled unreacted materials was 
used as a “criterion of goodness.” 


Next we found that the D refiner 
was limiting. If the reflux ratio 
were reduced, this column could 
handle considerably more feed with- 
out penalty to the bottoms product 
quality. Of course, this would in- 
crease the quantity of D recycled 
to the reactor with deleterious 
effect upon conversion. We there- 
fore had to balance benefits of in- 
creased quantity of B against harm 
of increased concentration of D 
upon system capacity. 

Fig. 2 (white curves) illustrates 
the results. Our criterion of good- 
ness, total recycle, was _ plotted 
against composition of reactor feed. 
The diagonal lines show capacity— 
or reflux ratio—of the D refiner at 
varying compositions of the re- 
cycled stream. Curves indicate levels 
of production rate; note that they 
curve rather sharply upward as 
more D is fed to the system by de- 
creasing the D refiner reflux ratio. 
(The capacity of the C refiner could 
have been shown as a diagonal line 
on the left going upward to the 
right in Fig. 2. Operation could 
not be maintained at low concentra- 
tions of B in the feed.) 

Our study showed that intelli- 
gent control of reactor feed mix- 
ture by feed control coupled with 
reflux ratio control could attain the 
desired increase in capacity and 
compensate for normal operating 
fluctuations. Neither refiner would 
flood to cause system shutdown. 

But since the crux of the problem 


lay in variation of productivity with 
throughput, we sought an alterna- 
tive solution. We found that we 
could double the size of the reactor 
for $10-20 thousand, permitting 
operation at nearer equilibrium. 
Then we could add plates to the D 
refiner, thereby reducing required 
reflux ratio for given tops purity. 
Fig. 2 (black curves) shows how 
these changes flatten the curves of 
constant production and generally 
reduce sensitivity of the control re- 
quired. This solution gave the 25% 
capacity increase at about a tenth 
the cost of computer control, 


Quality During Upset 


The second case involved the 
problem of controlling quality dur- 
ing transient process conditions. 
Fig. 3 shows the process, in which 
A and B are fed to the first stage 
of a reactor where temperature 
and pressure are held constant. 
The effluent passes to a second re- 
actor stage where pressure is re- 
duced and the reaction driven 
toward completion. Quality at the 
second stage outlet is important, 
because succeeding operations de- 
pend on consistent, closely con- 
trolled juality considerations. Off- 
quality product could not be blended 
or sold—and about $200,000/yr. of 
scrap was produced. 

The operations are perhaps un- 
usual because each operates suc- 
cessfully at only three discrete 





throughput rates to make salable 
finished product. Can we accommo- 
date throughput changes made 
necessary by changing market de- 
mands without affecting quality at 
the second stage outlet? Complicat- 
ing the problem, total reactor hold- 
up equals about four hours’ produc- 
tion. Changes made in feed ratio, 
for example, require some time to 
be fully effective at the reactor out- 
let; there will be some dead time 
as well as effects of mixing. 

Two quality characteristics must 
be held within specified tolerances. 
Both are affected by operating vari- 
ables of the process but to differing 
degree and sometimes in opposite 
directions. 

A statistical analysis was made 
to relate these two characteristics, 
a and £, to three controllable vari- 
ables while holding other process 
variables substantially constant. 
The three controllable variables (X,, 
X, and X,) were throughput rate, 
second stage pressure and feed ratio 
of A to B. Two regression equations 
describe the relationships: 

a = 49 + 0.9X, + 5X, + X, + 
0.7X,X, 

B = 87 — 2X, — 3.1X, + 0.7X, + 
0.6X,X, 


Within the  three-dimensional 


space formed by interaction of the 
three controllable variables, there 


are surfaces representing equal 
quality values. Coordinates of these 
surfaces show values of the con- 
trollable variables required to attain 


quality levels represented by the 
surfaces. 

From other experimental work on 
the amount of mixing to be expected 
in fluid passing through the two 
reactor stages, dynamics of changes 
in the three variables on a and B 
could be approximated. Curves of 
Fig. 4 represent quality values at 
the second stage outlet and how 
they change with time. Change in 
each variable is assumed to be a 
step value (instantaneous) at zero 
time. Solid line represents a and 
dotted line £. 

Note that if the starting point in 
the three-dimensional space of vari- 
able interaction had been different 
from that chosen for the example of 
Fig. 4, amplitude of the quality 
changes would also be different. 

With this knowledge, both degree 
and timing of influences upon qual- 
ity characteristics caused by 
throughput change can be calculated 
directly. For any reasonable 
throughput change, control equa- 
tions can be developed for the other 
two variables, feed ratio and second 
stage pressure, which will compen- 
sate and hold the quality transients 
within specifications. 

On further examination, we 
found that precise timing and de- 
gree of compensating action re- 
quired was essentially caused by the 
step change in throughput. If 
throughput could be changed gradu- 
ally, only approximate changes in 
the compensating variables would 
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be required to remain within cur- 
rent quality specifications. Gradual 
throughput change would create 
about $20,000/yr. of scrap at the 
second stage outlet, but we would 
avoid over $200,000/yr. of scrapped 
finished product. This solution ob- 
viously prohibited justification for 
computer control. 


Parallel Reactor Systems 


The third process, Fig. 5, includes 
eight parallel catalytic reactor sys- 
tems—each producing the same ma- 
terial, each containing a reactor and 
condenser. 

In the complex liquid catalyst, 
two of four components are volatile, 
and the performanee of the reactors 
is critically dependent on catalyst 
composition. Furthermore, life of 
the nonvolatiles decays with use: 
replacement is necessary after 
about 500 hours of operation. 

To maintain continuity of opera- 
tion, catalyst changes are stag- 
gered. Thus, the eight reactor 
systems—and only seven during 
catalyst renewal—have catalysts of 
different ages. Our problem is how 
to run the complete process at re- 
quired production and highest yield. 

A multiple regression statistical 
analysis was made on operating 
data to determine relative influence 
of variables affecting the process. 
Two  responses—production and 
yield—were studied. 

Fig. 6 shows plots of constant 
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production rate contours (solid 
lines) and constant yield contours 
(dotted lines) for different values 
of operating temperatures and con- 
centrations of catalyst component 
C. The horizontal rows of plots are 
for two different values of catalyst 
component B, and the vertical col- 
umns of plots are for two different 
values of catalyst component A. 
Effects of catalyst age requires an- 
other set of plots similar to these. 

Catalyst components B and C are 
volatile to differing degree and their 
rates of removal dependent on con- 
centrations, temperature and the 
throughput rate. Their controllabil- 
ity as independent variables de- 
pends on knowing their levels and 
then replacing them when neces- 
sary to compensate. Several other 
variables which influence perform- 
ance were included in the analysis: 
reactant ratios, pressure, through- 
put rate and percent inerts. 

Note in Fig. 6 the wide variation 
of yield for a given production rate 
and, above all, the interaction be- 
tween independent variables. One- 
percent yield improvement is worth 
over $200,000/yr. of increased 
profit, so careful examination is 
worthwhile. 

Since there are many variables 
with complex interactions, opera- 
tion at maximum profit by human 
beings would be by chance alone. It 
seems for this case that the only 
hope for achieving maximum yield 
operation—short of coming up with 


a new process which has only a 
couple of independent variables—is 
digital computer control. 

We believe this last example in- 
dicates the area where computers 
for control of chemical processes 
will make their greatest initial 
mark. It requires aH factors of ex- 
ercising a general-purpose, intern- 
ally programmed digital computer 
to the utmost: multiple units, “re- 
membering” status of each unit at 
all times, computing gradually 
changing compositions as a result 
of operations, manipulating con- 
trollable variables of each indivi- 
dual unit to compensate for calcu- 
lated changes of the uncontrollable 
variables. And all of this is done to 
make the over-all system produce 
the required quantity at over-all 
maximum yield. 


What Can We Conclude? 


For those who are examining sys- 
tems for improvement through com- 
puter control, we recommend the 
following: 

1. Seek lower cost alternative 
solutions to your problems every 
step of the way. Bringing in some- 
one unfamiliar with computer con- 
trol possibilities is a big help. 

2. Have a strong mathematician 
or statistician on the team. He must 
have a degree or practical experi- 
ence in the sciences as well. 

3. Seek situations where there 
are uncontrollabie independent vari- 


ables, or random upsets, which 
change fairly rapidly with time and 
where there are two or more con- 
trollable independent variables. 

4. Look for effects of interaction 
between independent variables upon 
results desired. If there is no in- 
teraction, there may be no problem. 

This article is based upon a presentation 


at the winter general meeting of AIEB, 
New York, February 1, 1960. 


C. R. HALL is on special assignment 
in Du Pont’s engineering department 
to examine potential computer control 
applications. A graduate of Ohio State 
with B.S. and M.S. in chemical engi- 
neering, Hall joined company and de- 
partment in 1947. Prior to his current 
assignment, he had wide experience in 
process research and development, 
project coordination and engineering 
analysis and computation. During 
World War II, Hall served on active 
duty with U.S. Navy submarine 
service. 
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Use 

simplified method 

to speed calculations 

for over-all evaporation rate. 
heat transfer surface, 

steam rate and economy. 


How to analyze and calculate the performance of . . . 


Multiple-Effect Evaporators 


JESSE COATES and BERNARD S. PRESSBURG, Louisiana State University, Baton Rouge, La.* 


as single effect or multiple effect. Choice of ar- 
rangement reflects steam economy or evaporator ca- 
pacity. In single operation, the heat supplied in the 


E VAPORATORS in processing operations may operate 
i 


steam is used “ly once. Resulting economy, expressed 
as lb. vapor/lo. steam, is very poor and is about 0.8 
for a cold feed. However, capacity is usually highest 
for single effect operation and is expressed as vapor 
weight per unit time for a unit heat transfer area. 

In multiple effect operation, several evaporators are 
connected by appropriate piping so that vapor passes 
from one effect to the next in series. Hence, the heat 
supplied to the first effect is used to vaporize water in 
the first effect. This vapor, in turn, passes to the next 
effect until finally the heat in the vapor supplied to the 
last effect passes to the condenser. The net result of 
this arrangement is multiple re-use of heat and a 
marked increase in the economy of the system. A rough 
approximation of the economy can be obtained by mul- 
tiplying the number of effects by 0.8. 

In addition to the saving in steam, there i also a 
saving in cooling water required to operate he last 


* To meet your authors, see Chem. Eng., May 18, 19 , p. 182 
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effect condenser. In the absence of detailed calculations 
a good rule-of-thumb is that about 30 lb. of cooling 
water must be provided for each lb. of steam supplied 
to the first effect. Sole advantage of multiple effect 
operation is the increased economy accompanied by the 
savings in steam and cooling-water consumption for a 
given capacity. 

We have already seen how the boiling point eleva- 
tion’ reduces the effective temperature drop for heat 
transfer. In multiple effect operation, this drop is 
cumulative. Thus, the effective total temperature drop 
is equal to the total over-all temperature drop from the 
steam supplied to the first effect to the condensing tem- 
perature of the vapor from the last effect minus the 
sum of the boiling point elevations in all effects. This 
reduction in the effective temperature drop decreases 
the capacity. 

In a multiple effect system, the evaporators are con- 
nected in series. Consequently, any increase in the 
number of effects increases the resistance to heat 
transfer and decreases the capacity which is measured 
as lb. vapor/sq. ft. This means an increased invest- 
ment to secure the same capacity for multiple effect 
as for single effect. Increased investment must be 
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balanced against the savings in steam and condenser 
water. 


Analyze Evaporator Calculations 


In evaporator calculations, three relations must be 
satisfied: (1) material balance, (2) heat balance and 
(3) heat transfer rate equation. These relations must 
be applied to each evaporator in a multiple effect sys- 
tem and to the entire system as a whole. 

Many multiple effect systems of operation are pos- 
sible. Some are shown in the figures. The method of 
calculation is basically the same for each system. A 
simple forward-feed triple-effect system as shown on 
p. 160 will be used to demonstrate the method. First 
an over-all material balance on the entire unit and on 
the individual bodies must be made. The material 
balances are given in the figure. Over-all material 
balance: 


F—-P=ZTE=£,+ 2£.4+ 23+... (1) 
Product rate: 
P = Ny F/Np 
Total evaporation from all effects: 


seu pl Ne-—Ne 
LE = r( Ne ) (3) 


Material balances for each effect are written to ob- 
tain the concentration of the liquor leaving the effect. 


(4) 


(5) 


An equation similar to Eq. (5) can be written for each 
succeeding effect. 

The heat balance on each effect is written. These 
heat balances are best written in terms of enthalpies if 
an enthalpy-concentration diagram is available. How- 
ever, such charts are not always available. Since we 
have explained the method’ of calculating latent heats 
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of water, the heat balance equations can be written 
without recourse to the enthalpy-concentration dia- 
grams. 


For Effect 1: 
S\, =F Cp (tu — tr) + Fi Ata 


For Effect 2: 


Ey (Cv (tur — ty) + Ani] = 
Ez Ara — (F — Ey) Cra (tia — tre) 


For Effect 3: 


E. (Cys (tir — tye) + Ava] = 
Es X\u3 — (F — Ey — EB.) Cia (liz — tts) 


Also, the heat transfer equations are: 
a Uy Ay At, = U7; Ay (t, = tx) S As (9) 


q2 U2Az Al = UsA2 (ty: — tx) = 


E, (Cy: (tu — tyr) + Avi) (10) 


UsA3 ts = UsAs (tv2 — tas) = 
© a ane (11) 

In general, use the steps outlined in the following 
procedure to solve these equations. 

Step 1—An initial estimate of the temperatures in 
each effect is made. In making this estimate, use the 
rough approximation of equal heat transfer rates in 
each effect. 


(12) 
(13) 


UA, At = U2A2 Als = UsA;3 Als 
DAi = TA’ — TBPE = At + Ale + Als 


? U,\A 
zAl U\A; Mal 
i he ee 
Note that only the ratios of the areas need be known 
and not the actual areas. These can be defined as Re = 
A,/A, and R,, = A,/A,. In most cases these area ratios 
are equal to unity but this is not necessarily so. 


NAt Ui 


a_i We gue f 2 14 
ah 1+ TR, (14) 


die! 
UsRas 
Use Eq. (14) to estimate At,. From this t,, = (t, — &). 
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Temperatures in the other effects are evaluated in 
a similar manner. Thus: 


tvi = tm — (BPE), 
At, = U; At;/ U2 Raz = (tv — tra) 
tye = liz — (BPE), 

= U, At/ Us; Ras = (tv2 — txs) 


(15) 


(16) 


Remember that these are rough estimates and as 
such serve as initial assumptions for solving Eqs. 
(6), (7) and (8). Having made an estimate of the 
temperatures and concentrations in each effect, then 
the latent heat of vaporization \, is evaluated by the 
methods already described. Heat balance equations and 
over-all material balance equations are then solved 
simultaneously for Z,, E., Ey, ...E. 

Step 2—Solve heat transfer Eqs. (9), (10) and (11) 
for the areas. Required area ratios are then checked. 
In most common applications area ratios are unity. 

Step 3—If the calculated area ratios do not check, 
make new estimates of the values of At for each effect. 
This can be done by using the previously calculated 
areas as a guide. If the calculated area is too large, 
then At should be increased for that effect and vice 
versa. 

Step 4—Using the values for E£,, EF, and E, from Step 
1, make new estimates of the concentration in each 
effect. Using these new concentrations and values of 
At from Step 3, get new values for boiling point eleva- 
tions and temperatures in each effect. 

Step 5—Solve heat balance equations for more cor- 
rect values of E,, E, and E,. Even though poor initial 
assumptions were made, these new values will be very 
close to those obtained in the initial series of calcula- 
tions. 

Step 6—Solve the heat transfer equations for the 
areas in each effect and check the area ratios. If neces- 
sary, repeat the whole process but usually the second 
trial gives satisfactory results. 

In summary, the usual method requires solving the 
various equations by successive approximations. This 
is not difficult but it can be time consuming and tedious. 


Use a Simplified Method 


Much of the time required for making these calcula- 
tions can be saved by recognizing that in a multiple- 
effect evaporator heat is being transferred from the 
source through the evaporators in series. Finally, 
the heat is discharged to the cooling water supplied to 
the condenser which receives the vapor from the last 
effect. Thus, the series resistance concept can be em- 
ployed here: 

Zq = TAt/Reorat (17) 
A convenient way for evaluating the terms in Eq. (17) 
was developed by Coates.° The key equations are: 


Zq = Aww ZTE (18) 


F Cpr (tin — tr) 
LE 


ALL 


Ts 


Nev = (19) 
In Eq. (19), t:, is the temperature of the liquor in the 
effect the feed enters regardless of whether it is the 
first effect or not. The factor b equals (1 + 0.1) for 
the forward feed case and may be taken as unity for 
all other cases. 
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(20) 
(21) 
(22) 


Reotat. = 

Nave = 

DA = Ai (1+ Ra + Ras +--+) 

The effective coefficient is obtained from: 


Ui _f 1+RatRast. -. tae 


Where the area ratios are equal to unity, the term (1 + 

R,, + Ra +...) is equal to nm and Eq. (23) becomes: 

1 l 1 

fo 

Steam consumption is estimated from the heat trans- 
ferred in the first effect, 


qi = DE [Aww — Ans (n — 1)/n (25) 


Eq. (25) gives the steam consumption in the first effect 
even though \,, is evaluated at the conditions existing 
in the effect the feed enters. Having obtained q,, steam 
consumption is calculated from 


1/U.2A 
U, =A ZAt 


(24) 


1 
a Wen 


S = n Ne (26) 


The economy SE/S is then easily obtained. 

The following problem taken from McCabe and 
Smith*® with slight modification illustrates application 
of this method. 

A solution with a negligible boiling point elevation 
is to be concentrated from 10 to 50% solids in a triple- 
effect evaporator. Steam is available at a gage pres- 
sure of 15 psi. and 249 F. Absolute pressure in the 
third effect is 4 in. Hg and corresponds to a boiling 
temperature of 125 F. Feed enters at a rate of 55,000 
lb./hr. and 70 F. 

Specific heat of the solution may be taken as 1.00 
Btu./(ib.) (°F.) at all concentrations. Over-all coeffi- 
cients in Btu./(hr.) (sq. ft.) (°F.) are estimated to 


Nomenclature 





A Area, sq. ft. 
BPE Boiling point elevation. 
Specific heat, Btu./(lb.) (°F.). 
Evaporation rate, lb./hr. 
Feed rate, lb./hr. 
Effect. 
Number of effects. 
Weight fraction of solute in feed. 
Weight fraction of solute in product. 
Product rate, lb./hr. 
Heat rate, Btu./hr. 
Total resistance as defined by Eq. (20). 
Steam consumption, Ib./hr. 
Temperature, °F. 
Over-all heat transfer coefficient, Btu./(hr.) (sq. ft) 
(°F.). 
At Temperature difference, °F. 
At’ Over-all temperature difference from steam to con- 
denser, °F. 
r Latent heat, Btu./Ib. 
~ Sum of. 
Subscripts 
1, 2,3 Effect number. 
Of the feed. 
Of the liquor. 
Of the steam. 
Of the vapor. 
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Trace Flow Patterns for Forward Feed 


E, E,, to condenser 


Effect | 








Condensate 


F-E,-E, Product, P 


be 550 in the first effect, 350 in the second and 200 in 
the third with forward feed. For backward feed, the 
corresponding coefficients are 450, 350 and 275. Each 
effect is to have the same heating surface. 

Calculate the amount of heating surface, the steam 
consumption and over-all economy (a) with forward 
feed and (b) with backward feed. 


Analysis of Problem 


We find over-all evaporation rate E by substituting 
in Eq. (3) which gives 44,000 lb./hr. Since boiling 
point elevations are negligible, it is not necessary to 
calculate the concentrations of the liquor in each case. 
Since the areas are equal, we find R,. equals R,, and 
each has a value of one. 

Forward feed case: 

From Eq. (14) we estimate At, and then calculate 
tia. 

550 


eit se? 


550 


200 


zAt 
At 


= 5.32 


Since boiling point elevations are negligible, 


TAi = (249 — 125) = 124 F. 
tr, = 249 — (124/5.32) = 225.7 F. 
An = 961.4 Btu. /Ib. 


Substituting appropriate quantities in Eq. (19) gives 
the average latent heat \X,, as 1,127.5 Btu./lb. From 
Eq. (23), we find the ratio of U,/U. is 5.32. Since the 
over-all coefficient for the first effect is 550, U. equals 
550/5.32 or 103.4 Btu./Ib. 

We can now find the total heating surface required 
for the evaporators by substituting appropriate quan- 
tities in Eq. (21) to give an area of 3,860 sq. ft. Since 
each effect is to have the same heating surface, area 
per effect is 1,287 sq. ft. 

Substituting in Eq. (25) gives 21.45 million Btu. 
hr. as the heat transferred in the first effect. At 249 
F., the latent heat of steam is 946 Btu./lb. Hence, 
steam consumption S is 22,750 lb./hr. Over-all econ- 
omy of the evaporator is 44,000/22,750 or 1.93 Ib. 
evaporated/Ib. steam. A better estimate of At, can now 
be obtained by using Eqs. (17) and (20). 


21,450,000 


550 X 1287 ~ 20-3 


At; = 


Hence, t,, equals (249 — 30.3) or 218.7 F. 
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McCabe and Smith’ after several trials by the usual 
method using simultaneous equations obtained: 

A, = As = As = 1,202 8q. ft., effect 

Over-all economy = 1.96 Ib. evaporated/lb. steam 

Steam consumption S = 22,450 lb./hr. 

tz, = 217 F. 

The simplified method gives a somewhat high value 
for the area when the feed is cold but all answers com- 
pare well with those obtained by the usual method. 
Backward feed case: 

In backward feed, the feed enters the last effect and 
the concentrated product leaves the first effect. In 
Eq. (19), t,, is 125 F. and 4,, is 1,022 Btu./lb. Hence, 
average latent heat as computed from Eq. (19) is 
1,090.7 Btu./lb. 

From Eq. (24), we calculate the ratio U,/U. and 
find it to be 3.923. Hence, effective over-all coefficient 
U. equals 450/3.923 or 114.8 Btu./(hr.) (sq. ft.) (°F.). 
Substituting in Eq. (21) gives total heating surface of 
3,390 sq. ft. or 1,130 sq. ft./effect. 

Heat transferred in the first effect is obtained from 
Eq. (25) even though j,, and ¢t,, are for last effect con- 
ditions. Substituting appropriate values in Eq. (25) 
gives 18.35 million Btu./hr. for the heat transferred. 
Dividing the heat transferred by latent heat of steam 
at 249 F. gives steam consumption of 19,400 Ib./hr. 
Over-all economy is 44,000/19,400 or 2.26 Ib. evapo- 
rated/lb. steam. A better estimate for t,, now gives: 


18,350,000 


450 x 1,130 ~ 7!°. 


ti, = 249 — 


By the exact method, McCabe and Smith’ obtained: 

A, = Az = A; = 1,151 8q. ft./effect 

S = 19,150 lb. /hr. 

Economy = 2.30 lb. evaporated /Ib. steam 

th = 214 F. 

Again the results check well with those obtained by 
the exact method. This problem is not intended to 
show the comparative performance of forward and 
backward feed. It shows only the method of calcula- 
tion. 

We have worked many problems by this method and 
have found similar checks. For moderately warm feed 
—the usual case—the results differ from those ob- 
tained by the exact method by about 2%. Maximum 
error found in any case studied was about 7.5%. 

This method should not be applied directly to sys- 
tems in which steam is withdrawn from the vapor line 
between one or more of the evaporators of a multiple- 
effect system. Radiation losses should be allowed for 
after application of this method. 
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Designing Details 
Of Brick-Lined 


Process Equipment 


This second of two articles applies the basic 


principles put forth last month to design of 


details, to construction procedures and tests. 


DONALD THOMPSON, Engineer and Architect, Darien, Conn. 


ou can think of any brick-lined 

process vessel as consisting es- 
sentially of a tank to which a 
variety of attachments such as gas 
diffusers, packing supports and 
packing, bubble trays, recirculating 
legs, and the like, may be added. 

In the first part of this article 
(p. 129, Feb. 22, 1960) we discussed 
the basics of design and the com- 
mon construction materials includ- 
ing the brick, the cements and the 
membrane materials, together with 
materials for accessories such as 
plastics, graphite, glass and resist- 
ant metals. 

In the present article we shall 
consider the wide range of combina- 
tions and shape possibilities that 
are available and shall look at some 
examples, 


Some Do’s and Don’ts 


In supplementing the basic tank 
by additions a few fundamental 
principles govern. These are: 

« Avoid need for entry into the 
vessel for maintenance. Most brick 
linings after use, particularly those 
made with silicate cement, retain 
within the porous structure enough 
of the vessel contents to make 
fresh-air masks necessary for main- 
tenance or repair operations. For 
example, gas diffusers requiring 


To meet your author see Part I of this 
series, p. 129, Feb. 22, 1960. 

Photo in this article and Part I courtesy 
of Chemical Linings, Ine., Watertown, 
. ¥s 


aN. 


periodic replacement, when inserted 
from the outside, avoid this disad- 
vantage as compared with those re- 
placed from the inside. 

eMinimize nozzles. For ex- 
ample, you can frequently combine 
several instrument connections on 
one nozzle. Wherever possible, place 
nozzles in the gas phase at the top 
of the tank since leaks in that loca- 
tion are usually easier to tolerate 
and control. Obviously, you can 
carry the reduction of nozzles too 
far, but examine the need for each 
carefully and don’t overlook the 
possibility of combining connec- 
tions. 

e Evaluate carefully the need 
for manholes in the two most use- 
ful locations, i.e., top head and lower 
side; construction and maintenance 
is facilitated by both. However, the 
lower manhole is in the liquid phase 
and its intersection with the vessel 
lining is more complicated. In con- 
sequence, it is more vulnerable to 
liner cracking and leakage. For 
most applications, the balance of 
factors favors eliminating the lower 
manhole and using a larger top 
manhole only. 

¢ Evaluate carefully the prob- 
ability of replacement. A strong, 
less-resistant metal requiring re- 
placement twice a year may make a 
more dependable gas diffuser than 
a more resistant plastic or ceramic 
material of inferior mechanical 
strength, liable to unpredictable 
breakage in service. 
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¢ Keep the design geometrically 
simple. Complicated construction 
often leads to trouble. 

e Avoid local zones of higher 
temperature, at a gas inlet nozzle, 
for example. In such a case, insert 
a pipe sleeve, possibly of a resistant 
metal, through the nozzle to provide 
a temperature gradient to the nozzle 
liner proper. 


Attachments and Additions 


Gas Diffusers—These come in 
three general categories: radial and 
spoke types and packing diffusers. 

Radial Type—One or two to per- 
haps eight or more drilled tubes 
inserted from the outside through 
nozzles into the shell (Fig. 1). 

Advantages: Ready replacement 
from the outside. Drilling readily 
changed. 

Disadvantages: Multiplicity of 
nozzles required. This puts a prem- 
ium upon good nozzle construction. 

Requirements: Gas inlet piping 
to diffusers must be of resistant 
materials back to a point at least 
above the liquid level (higher if gas 
is absorbed by the liquid). Diffuser 
tubes must have sufficient strength 
to resist breakage under vibration 
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Radial Diffuser sometimes associated with gas dif- 
fusion. They deserve support from 
brickwork at their outboard ends. 
Spoke Type—Four to eight or 
more drilled or porous’ tubes 
cemented or screwed into a central 
hub mounted in the bottom of the 
tank (Fig. 2). Usually made of 
Haveg or graphite, with a gas entry 
pipe led down from above through 
a nozzle in the top head. 
Advantages: Only one nozzle is 
required, and that in the gas phase. 
Disadvantages: Not readily re- 
paired, replaced or altered by drill- 
ing. May require the top manhole 
located off-center to permit having 
the gas pipe on center. 
= Requirements: Mounting at the 
Removable diffuser = a bottom of the tank must be secure 
tube ] to prevent movement from agita- 
tion. The gas entry pipe may need 
to be oversize, particularly in tall 
tanks, for sufficient strength to 
avoid breakage. 
Packing Diffuser—Packing in 
graduated sizes placed in the bot- 
Spoke-Type Diffuser tom of the tank or on a packing 
support plate (Fig. 3). Best 
inlet ~~- : adapted to small towers. 
seats oe: Advantages: Simplest means of 
dispersing gas in bottoms of packed 
towers. 
Disadvantages: Gas distribution 
Packing gland -- O may not be as uniform as in other 
diffusers. Fine packing may ulti- 








‘ 


Graphite 
block 





Packing Diffuser 


--Poor construction, 
vibration from agitation Removable and 


replaceable gas inlet pipe 


Fine packing 


--Graphite block 


- Diffuser tubes Ceramic plate -- 

















---QOutlet nozzle Coarse packing~~ 


Fig. 2 Fig. 3 
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Locked-In Partition 


_-Batfle wai! banded to shell brick 


‘ 
U 








Diffuser tubes 














_Brick arch 





_-Doubie course of brick 
on lower head with foot 


of baffle wall resting ~*. 
», 


on lower course 





Grid and Plate-Type Packing Supports 


Large Vessels: 
Bors of gloss, graphite, stonewore, etc. with spacers at ends, 
Brick crosswoll with arch. (Also with two crosswalis in larger vessel.) 








a) we 
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Small Vessels: 
Perforated sectional plotes 
of stonewore, graphite, etc. 
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Sectional Bubble Tray Construction meer choke with heavy ends or 
residues. 

Baffles and Partitions—Used to 
provide internal recirculation, calm- 
ing chamber on outlet, etc. 

The construction principle is 
shown in Fig. 4. Bonding (inter- 
locked brickwork) locks the sides 
of the partition into the shell brick. 
_---Downcomers cemented to floor A. doula course GMa on the 

: lower head prevents the bottom 

ya ond risers cemented to floors Sram shifting postilae. Fietition 

brick rests on the lower course 

while the upper course is laid to the 

sides of the partition to prevent 
sidewise movement. 

In addition, since the pressure on 
: “>~Sectional tray floors the membrane is greater under the 
“Brick corbel : ¢ partition than elsewhere on the bot- 

f tom head, the extra course of brick 
under the partition helps spread the 
pressure. 

Packing Supports—These are 
plate-type for small vessels and 
grid-type for large. 

Plate Type—Perforated, circular 
plates of stoneware, Haveg or 
graphite, made in sections to permit 
entry into the tank through a man- 
hole (Fig. 5). Best adapted to small 
diameter towers. 

Grid Type—Bars of tempered 
glass, graphite, stoneware or wood, 
with spacers between the ends, laid 
across the top of an extra course of 
brick in the lower shell of the tank 
(Fig. 5). In large vessels, brick 
cross walls and arches may be used 
to pick up the weight of the grid 
and packing in the middle. 

Bubble Trays—-Tray floors of 
graphite or Haveg, caps and risers 
of graphite or Haveg cemented or 
screwed to floors. Tray construction 
is sectional to permit installation 
through the manhole. Trays usually 
: : rest on brick corbels (Fig. 6). 
]~«— Heating or cooling Agitation and Heat Exchange— 

medium in snell Construction of both agitators and 
heat exchange surface within a 
Exchanger: Graphite or brick-lined vessel is usually difficult 
resilient metal and the results are likely to be un- 
tubes dependable. 

For most applications where the 
tnternal recirculation of a gas lift 
is insufficient, agitation produced by 
circulating the vessel contents 
through an external pump and back 
to the vessel will prove more feas- 
ible. Many standard pumps are 
available in all the resistant ma- 

Pump: Graphite, gloss- terials including stoneware, impreg- 
lined steel, etc. nated graphite, Haveg, glass-lined 
steel and alloys (Fig. 7). 

In this approach to agitation, the 

specially designed agitator of uncer- 
Fig. 7 tain mechanical dependability is in 
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FOR 
MOVING 
HEAT 
TRANSFER 
LIQUIDS... 


RELY ON 
“BUFFALO” HIGH 
TEMPERATURE 

PUMPS 
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These pumps are designed especially for handling 
high temperature liquids. The following descrip- 
tion will help you evaluate the suitability of these 
pumps for this specialized service. 


In addition to these special features, “Buffalo” 
High Temperature Pumps bring you the famous 
“Buffalo” hydraulically efficient impeller and cas- 
ing design. Accessibility, dependability and long, 
maintenance-free life are important extra values 
in every “Buffalo” Pump. 


Whatever your heat transfer problem — including 
vapor phase — phone your “Buffalo” engineer- 
ing representative for full information. 


Only “Buffalo” Pumps bring you the 
famous “Q” Factor — the built-in 
QUALITY that provides trouble- 


free satisfaction and long life. 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 
501 Broadway, Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 


Sales Representatives in all 
Principal Cities 


vy? 
€ 
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BRICK-LINED CONSTRUCTION . . . 


effect replaced by a ready-made 
pump of proved performance. 

You can take the same approach 
(Fig. 7) to provide for heat ex- 
change. Standard exchangers of 
proven design are available in im- 
pregnated graphite, glass and re- 
sistant metals. By including such 
a unit in the external recirculating 
line, heat exchange is readily pro- 
vided. 

An additional advantage of the 
standard pump and exchanger in- 
stallation is ready replaceability 
with minimum down-time. 


Design Limitations 


In developing a design for a 
brick-lined vessel, certain limita- 
tions of construction and materials 
should be kept in mind. Some of 
these are: 

Scaffolding is needed inside a 
vessel from which the masons can 
work. This is extended as the work 
proceeds, level by level. Brick under 
the top head are shored in place by 
struts erected from the top of the 
scaffold. 

As the top head is finished off, it 
must always be possible, of course, 
for the masons to enter and leave 
the vessel—and also for the scaf- 
folding to be subsequently dis- 
mounted and removed. 

Advantages of having only a top 
manhole have been mentioned. In 
almost all cases you can successfully 
handle scaffolding and installation 
in vertical vessels through the top 
manhole alone. 

Internals are built in place after 
the brick lining is completely in- 
stalled and scaffolding removed. A 
second scaffolding of different shape 
may be required for this installa- 
tion, and it must be possible to re- 
move this scaffolding also at the 
end of the work. 

At times, finishing touches to an 
interior installation can be done 
from a ladder through the top man- 
hole, or from a “bos’n’s chair.” 
Scaffolding requirements sometimes 
limit the shape of internals, and 
these must be kept in mind during 
design. 

Horizontal vessels require scaf- 
folding from which to shore brick- 
work in the upper half. Although 
the iining becomes a self-supporting 
arch when completed, cavities be- 
tween the brickwork and shell are 
prone to occur in the upper half of 
horizontal tanks unless shoring of 
the brick is frequent and thorough. 
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Construction Precautions 


Cavities between brick lining and 
membrane permit convection cur- 
rents which subject the membrane 
to far more severe attack than from 
the ends of capillary channels alone. 
Cavities also permit the membrane 
to swell. This means that every 
precaution must be taken to prevent 
cavities, both at the back of, and 
between, the brick. 

To insure solid joints and the 
absence of cavities, it is necessary 
to use mortar of the right mix and 
fluidity. Each brick as_ installed 
should be well buttered on the end, 
bottom and back, and shoved firmly 
into place until excess mortar 
squeezes from the joints. 

Cements are chemical-hardening, 
with a short life after mixing. Make 
up only small batches and then 
watch carefully for signs of initial 
set. Never allow mixes to stand 
over lunch breaks or other work 
interruptions. 

Have steel shells properly pre- 
pared for applying membranes by: 

¢ Grinding welds smooth. 

¢ Grinding all corners. 

¢ Complete pressure testing. 
eSand blasting the surface. 

After installation, test the mem- 
brane for leaks by an electrostatic 
tester. A pinhole occurring at a 
cavity between membrane and brick 
will add buckling from the gas 
pocket formed to all the other dis- 
ruptive effects acting on the mem- 
brane at this point. 

Swelling, usuaily associated with 
the beginning stages of chemical 
attack, is the principal limitation in 
the application of plastic materials. 
This makes it advisable to confine 
their use to replaceable components, 
and where dimensional change will 
not disrupt adjacent materials. 
Holes in a plastic gas diffuser, for 
example, may gradually get smaller. 

Thermal shock is the principal 
limitation of ceramic materials. 


Testing Your Materials 


Tests under installation condi- 
tions, at least on a brief scale, 
should always be attempted when 
experience with similar conditions 
and designs is not available. Cost 
of simple testing is negligible when 
compared with the consequences of 
improper specification or design. 

Begin testing by laying-up six or 
eight bricks with the chosen cement 
against a steel plate on which the 


proposed membrane has been ap- 
plied. After hardening, break the 
brickwork apart and examine it for 
completeness of set of the cement, 
bond between brick and cement and 
cavities in either. The bond with 
brick should be great enough so that 
some mortar clings to the brick 
when a composite construction is 
broken. 

Also test laminates by this mak- 
ing-and-breaking procedure. Watch 
for cleavage between resins and 
glass cloth, as well as any other evi- 
dence that foreign material on the 
cloth is inhibiting the set of the 
cement, or the bond between cloth 
and resin. If you are applying lami- 
nates to a steel backing, surface 
preparation should be the same as 
that proposed for the vessel itself. 

Apply similar testing to graphite 
or plastic materials, if intended for 
assembly with cements, to the hub 
construction of nonlap nozzles and 
to any other materials or assemblies 
in the proposed design. In all test- 
ing, make sure materials and pro- 
cedures are identical with those 
intended for final use. 

Examine resin cement construc- 
tions carefully for completeness of 
hardening. The set is effected by a 
combination of heat and catalyst 
(usually acid in action). Incom- 
plete curing can result from a de- 
ficiency of either. Conversely, too 
much heat or catalyst results in a 
porous structure. 

Materials with which resin ce- 
ments are sometimes used, such as 
compressed asbestos, frequently 
have enough alkalinity to neutralize 
the catalyst and inhibit curing. 
Washing such materials with dilute 
acid and drying carefully usually 
corrects the difficulty. 

Glass cloth sometimes has a film 
of oil which reduces the bond in 
laminated constructions. This must 
be removed by steaming and drying. 

Service testing is a final stage 
in the test procedure, This consists 
in exposing small samples remain- 
ing after the destruction step to ap- 
proximate service conditions in lab- 
oratory equipment. Such testing is 
by no means definitive, since expos- 
ure (particularly of surface) is 
widely different from actual instal- 
lation conditions. 

Also, many large-scale operating 
conditions aren’t reproduced on the 
pilot scale. Nevertheless, cost of 
such testing is minor and the re- 
sults, if interpreted with judgment, 
are almost always indicative. 
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Colorimeters Watch for Wrong Connection 


To prevent any chance of mixing two dielectric liquids, these engineers 


rigged up a pair of colorimetric “watchdogs” to distinguish between them. 


J. P. Kinney and J. W. Burnett 


Materials and Processes Engineering Lab, Medium Transformer Dept., General Electric Co., Rome, Ga. 


Quite often, in process opera- 
tions, the problem arises of pre- 
venting inadvertent mixing of 
liquids being run to storage. The 
General Electric Co. and other 
transformer makers encounter 
this problem when it’s necessary 
to drain the liquid dielectric 
from a transformer undergoing 
testing, due to the liquid’s fail- 
ing to meet specifications. 

Several liquids can be used— 
in our case, a mineral hydrocar- 
bon oil known as 10-C, and a non- 
flammable chlorinated hydrocar- 
bon called Pyranol.* If these fail 
to meet specs and are drained 
and stored for reclamation proc- 


* Reg. G.E. trademark. 


essing, it’s essential that they not 
be mixed. Subsequent separation 
would not be practical, and even 
small quantities of one material 
in the other have very adverse ef- 
fects on the desired properties of 
each. 

To prevent the possibility of 
pumping the dielectric liquid 
drained from a transformer into 
the wrong storage tank we devel- 
oped an automatic colorimetric 
instrument which can distin- 
guish between 10-C oil and Py- 
ranol and can prevent the wrong 
pump from being energized. 
Fortunately, the two liquids have 
a difference in color which allows 
for continuous monitoring and 
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immediate detection of any inad- 
vertent mixing. 

In the laboratory we measured 
the light transmission character- 
istics of both liquids to find the 
wavelength at which the differ- 
ence in transmission would be 
greatest. This was done by using 
a colorimeter to plot light trans- 
mitted against wavelength. We 
found that the maximum absorp- 
tion for 10-C oil was at 390 mu, 
at which wavelength Pyranol 
shows only slight absorption. 
Thus, if a standard amount of 
light of this wavelength were 
passing through Pyranol and the 
flow suddenly changed to 10-C 
oil, the light transmission would 
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decrease considerably. This 
forms the basis for detection. 

The instrument we use is an 
adaptation of the Bausch & Lomb 
Spectronic 20 colorimeter. Basic- 
ally, this consists of a source of 
light; a means such as a prism 
or filter for selecting a certain 
wavelength; a sample cell; and a 
photoelectric cell for determining 
the amount of light passing 
through the sample. In adapting 
the laboratory-type instrument 
to continuous-flow measurement, 
the sample cell was replaced with 
a flow-through type. 

In Fig. 1 we explain the setup, 
while Fig. 2 shows the actual in- 
stallation of the two colorimeters. 
In the latter, the instruments 
appear one over the other, show- 
ing the bypass pipes from the 
main lines, with the top of the 
sample cells protruding from the 
instrument cases at the left, be- 
low the flow switches and small 
bypass pumps. 

In the diagram we see a trans- 
former being drained to either of 
two storage tanks. Liquid flow- 
ing through either line is by- 
passed through one of the color- 
imeters, one tuned to 10-C oil and 
the other to Pyranol. If the 
liquid is Pyranol, then the 
Pyranol meter energizes the 
pump P, to the Pyranol tank, 
while the 10-C oil meter is out of 
range for 10-C oil and de-ener- 
gizes pump P, to the 10-C oil 
tank. Thus, even though the op- 
erator has inadvertantly set the 
valves incorrectly, the wrong 
pump will not operate and thus 
the liquid will not be directed to 
the wrong storage tank. 

Let us see how this works: 
Each of the colorimeters receives 
a continuously flowing sample by 
means of a small pump P,. Each 
is protected by a flow switch S 
which will shut down pumps P, 
and P, in case of no flow. The in- 
strument for monitoring 10-C oil 
is set for 25% light transmis- 
sion. Its meter M, is provided 
with high and low electrical con- 
tacts set at 15% and 35% trans- 
mission. If the liquid flowing is 
Pyranol, then transmission will 
increase and the upper contact 
will kick out relay R, and de- 
energize pump P,. To make the 
instrument fail-safe, the lower 
contract will stop pump P, if 
transmission should drop below 
that of 10-C oil. 
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The meter for monitoring 
Pyranol is set for 100% light 
transmission, with a contact on 
meter M, at 100%. If 10-C oil 
should enter the sample system, 
transmission will drop greatly, 
relay R, will kick out and pump 
P, will be de-energized. 

In testing the installation with 
known mixtures, we were able to 
detect the mixture immediately. 
But, since the system went into 
operation, there has been little 
recurrence of inadvertent mix- 
ing, probably because of a psy- 
chological effect of the new qual- 
ity-control “watchdogs.” 


Curing Troubles With a 
Long Gage Glass 


T. H. Anderson 
Engineer, Oak Ridge, Tenn. 


Dimensional changes plus vi- 
bration had been the bane of a 6- 
ft. long gage glass installed in 
the end of a 7-ft.-diameter, hori- 
zontal storage tank which pro- 
truded into a building from its 
buried position under a clay bank 
outside the wall. With constant 
breakage of the glass, it became 
evident that this extraordinary 
length was incapable of with- 
standing the imposed stresses. 

The cure proved to be very 
simple: we simply provided an 
expansion joint at the midpoint 
in the form of 6 in. of clear plas- 
tic tubing cemented to the two 
half gage glasses which we sub- 


stituted for the single long one. 
Another novel idea here was to 
put a strip of cardboard marked 
with alternate {-in. black and 
white diagonal stripes behind the 
glass. This made the level much 
more readable even across the 
room. 


*“*“Music-Box”’ Roller 
Cleans Intake Screen 


McGraw-Hill’s Vienna news 
bureau has uncevered an inter- 
esting river-water intake screen 
developed at the RAMO refinery 
in Pardubice, Czechoslovakia, to 
overcome earlier clogging diffi- 
culties. 

The screen itself is a verticai 
cylinder of heavy-gage perfor- 
ated metai, with *:-in. holes pre- 
cisely spaced at equal distances 
apart. A roller, looking like an 
old-fashioned music box roller, 
carries equally spaced steel pegs 
about 4 in. in diameter. The 
roller is supported on an arm at 
the top, pivoted on the axis of 
the vertical perforated cylinder, 
and held in contact with the 
cylinder by the arm. 

When the arm is rotated by an 
arrangement of shaft, sprockets 
and drive chain from above the 
surface, the roller moves around 
the cylinder in planetary fashion, 
with the pegs forcing their way 
through the cylinder holes and 
discharging any mud or other 
clogging material. 





Next Issue: Steam Generator for Pilot Plant Work 
By M. S. Schwartz, Winner of the January Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebooks. 
Each period’s winner will be an- 
nounced in the second follwing 
issue and published in the third or 
fourth following issue. 

$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 
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How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 

















“The professional man contracts to use 
reasonable and ordinary care and diligence 


in the exertion of his skill.” 


You Must Deliver Competency and Skill 


A complaint of “unsatisfactory engineering performance” 


has been the key issue in recent multimillion-dollar legal tangles. 


What limits the liability of engineers and their employers? 


Albert Woodruff Gray, Attorney, Forest Hills, N. Y. 


Competency and skill are de- 
manded by the law of every en- 
gineer in the performance of his 
work. 

However, except under the 
provisions of an unusual con- 
tract, the engineer guarantees 
neither satisfaction nor results. 
Instead, he is and has been for 
centuries responsible for the 
exercise of average professional 
knowledge and experience. 

What is average engineering 


performance? Often our courts 
have been asked to help answer 
this question. 

For example, in a suit now 
pending in the U. S. District 
Court, Trenton, N. J., plaintiff 
is asking for a judgment of more 
than $10,000,000 in damages 
against an engineering firm. The 
complaint charges that this firm, 
“in the manner of its supervi- 
sion with respect to the project, 
has failed to exercise ordinary 


Cuemicat EncInrertInc—March 21, 1960 


skill expected of engineers, was 
grossly negligent and failed to 
exercise due care under the cir- 
stances.” 

Here the question that must 
be settled is not whether these 
engineers attained the results 
anticipated by their employer, 
but whether the ability and skill 
they exercised was the ability 
and skill of competent members 
of the engineering profession. 

(Note also that the question 


169 





YOU & YOUR JOB... 


of professional registration and 
licensing is not involved in this 
case at all. In fact, many of the 
engineers involved in the proj- 
ect are chemical engineers who 
are not state-registered. ) 

>» Some Precedents—Perhaps a 
look at some legal precedents 
will help us understand the is- 
sues which must be decided. 

An engineer in New York 
State, engaged in the construc- 
tion of a plant for the produc- 
tion of potash, brought suit 
against his employer to collect 
unpaid salary. He was met with 
a counterclaim based on the 
charge that he had not “prop- 
erly performed his duties as 
such consulting engineer.” 

In this instance the following 
principle of law was invoked: 
that an engineer’s liability is 
measured by his skill and know]- 
edge in his profession and not 
by the results he achieves. 

This engineer had been em- 
ployed to assume the entire re- 
sponsibility for the design and 
construction of a chemical plant. 
Four months later he was dis- 
charged for failure to effect the 
results anticipated by the em- 
ployer. 

As balm for these disap- 
pointed hopes, financial damages 
were claimed by the employer. 
> Use Best Endeavor—In refus- 
ing to measure the liability of 
the engineer merely by the re- 
sults of his work, the New York 
appellate court said, “It is not at 
ail clear what the engineer 
meant in his letter, which 
entered into the contract where- 
in he stated that he assumed 
‘entire responsibility for the de- 
sign and construction of their 
new works.’ The process was a 
new one in an_ experimental 
stage. 

“It would, I think, be a violent 
construction of this contract to 
hold that the engineer intended 
thereby to guarantee the suffi- 
ciency of the plant which was to 
be erected under his care. 

“IT think a fair interpretation 
of this contract would hold the 
engineer to an obligation to as- 
sume full charge of the construc- 
tion of the work and to use best 
endeavor to accomplish this pur- 
pose.”” 

Application of this time- 
honored rule to a Virginia case 
highlights the freedom of an 
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architect, engineer or any other 
professional worker from liabil- 
ity for the failure of the em- 
ployer to receive perfect plans or 
flawless results. Details are 
given in Ref. 2. 

>The Windmill Case—Con- 
trasted with these circumstances 
was an incident that occurred 
many years ago in Indiana. 

An engineer undertook to in- 
stall a 16-ft. windmill with a 
steel tower and frame, weighing 
approximately 1 ton, on the roof 
of a round barn 100 ft. in di- 
ameter, 34-ft. high to the eaves, 
with a conical roof rising to a 
height of 70 ft. 

In a windstorm this mill col- 
lapsed onto the roof of the barn. 
The Indiana court held the engi- 
neer liable for the consequent 
damage. “In every situation 
where a man undertakes to pur- 
sue a particular course he is 
under implied legal obligation or 
duty to act with reasonable care, 
to the end that the person or 
property of others may not be 
injured by any force which he 
sets in operation. 

“If he fails to exercise the 
degree of care the law requires 
in a particular situation, he is 
held liable for any damage that 
results to another, just as if he 
had bound himself by an oblig- 
atory promise to exercise the 
reasonable care required.’” 
>A Fundamental Rule—This 
rule that an offer of engineering 
or other professional services 
carries with it an implied war- 
ranty that the services will be 
performed with care and skill, 
is a basic principle of law in any 
contract for services. 

When an experienced driller 
in California sued for the 
amount due him under a con- 
tract for drilling a well, the 
owner of the land set up the fol- 
lowing defense: poor workman- 
ship on the part of the driller. 

In sustaining a verdict in 
favor of the driller the court set 
out two essential points: 

“Accompanying every con- 
tract is a common law duty to 
perform with care, skill, reason- 
able experience and faithfulness 
the thing agreed to be done and 
a negligent failure to observe 
any of these conditions is a 
wrong, as well as breach of con- 
tract. 

“The rule which imposes this 
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duty is of universal application 
as to all persons who by contract 
undertake professional or other 
business engagements requiring 
the exercise of care, skill and 
knowledge. The obligation is im- 
plied by law and need not be 
stated in the agreement.’” 

In a contract for the installa- 
tion of concrete piles for the sup- 
port of a proposed building in 
Illinois, the preparation of the 
piles as well as the method of 
their installation was agreed 
upon with no stipulations other 
than that the work be “accom- 
plished to completion as speedily 
as is consistent with good work- 
manship.” 

When it became apparent that 
the supports were inadequate for 
their purpose, suit was brought 
by the owner. Defense to the 
suit was this: There could be 
no warranty of workmanship 
since the work was done under 
precise specifications and these 
provisions negated any implied 
warranty. 

The court sustained the owner 
in his refusal] to pay for the work 
including this comment: 

“It was part of this contract 
that this company would do this 
work with reasonably good ma- 
terials in a reasonably workman- 
like manner and in such a way 
as to reasonably meet such re- 
quirements as it had notice the 
work was required to meet. 

“All persons impliedly under- 
take, when they engage to do 
work, that they have a reason- 
able amount of skill in the em- 
ployment and that they will use 
it, and also engage for a reason- 
able amount of care.” 

To this statement the court 
added a quotation from an 
earlier decision by an Illinois 
court, “It is one of the plainest 
principles of law that there is an 
implied warranty or undertak- 
ing in all cases that a person so 
acting is reasonably skillful in 
his profession, trade or calling. 
And that he will perform his en- 
gagements in his calling with 
that degree of skill.’” 
® Which Yardstick? — Duties 
owed by an engineer to his em- 
ployer are essentially the same 
as those assumed by an architect 
or any other professional 
worker. 

Also, the law governing the 
liability of the engineer for neg- 





News from 
National Carbon Company 


Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N. Y. 
Sales Offices: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


NATIONAL CARBON Makes the 
World’s Largest Diameter 
Graphite Combustion Chamber 





Manager, Process 
Equipment Sales 


J. F. Revilock 


Mr. Revilock was graduated from 
Case Institute of Technology with a 
B.S. in Chemical Engineering. For 
two years he worked at a mid-west 
research center, designing and instal- 
ling chemical process equipment for 
pilot plant production of special air- 
craft fuels and lubricants. 

Mr. Revilock joined National Car- 
bon Company in 1944. For three years 
he worked in the Sales Department 
Development Laboratory designing 
and testing new “Karbate” impervious 
graphite products and improving ex- 
isting equipment. For the past eleven 
years, he has been actively engaged in 
the design, construction, installation 
and process application of carbon, 
graphite and “Karbate” impervious 
graphite equipment. In 1954, he was 
appointed Manager of Process Equip- 
ment Sales, Chemical Products Mar- 
keting. 


NATIONAL CARBON Has Facilities for 


World’s largest diameter graphite combustion chamber and a carbon hydrator tower will 
produce phosphoric acid from elemental phosphorus for The American Agricultural 
Chemical Company at their Carteret, New Jersey plant. 








The graphite combustion chamber 
shown above — the largest in diameter 
ever installed—is being built with pre- 
cisely machined graphite parts from 


Precise Machining of Large Structures 


Photos show close tolerance machin- 
ing of a wall block and factory pre- 
assembly of a block type graphite ves- 
sel for high temperature chlorination. 
Machining was done on new moving- 
bed horizontal milling equipment to 
tolerances of + .010”. The entire unit 
was pre-assembled in the plant with 
.010” thick shims to simulate cement 
joints to be made in the final installa- 
tion. Men with years of experience in 
machining carbon and graphite work- 
ing with modern equipment make this 
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close tolerance work possible. 

Working closely with NATIONAL 
CarBon’s production staff are sales 
and technical service engineers with 
the industry’s most extensive know- 
how in the design of carbon and graph- 
ite equipment for high temperature 
service. This combination of process 
knowledge and production experience 
makes National Carbon Company the 
leading supplier of graphite and car- 
bon products used in the chemical 
process industries. 


1960 





National Carbon Company. It is 
37’-3” high with an inside diameter of 
20’-4”. Phosphorus burned with air 
within the chamber is subsequently 
hydrated in the carbon tower shown 
at the left to produce phosphoric acid. 
This carbon hydrator is also the larg- 
est NATIONAL CARBON has ever built. 

NATIONAL CARBON’s graphite and 
carbon materials are well suited to 
this application because they provide 
corrosion-resistance and structural sta- 
bility at elevated temperatures com- 
bined with ready machineability and 
moderate costs. 


TIONAL 


TRADE MARK 
“National’’, ‘‘Karbate’’, “‘N"’ and 
Shield Device and ‘‘Union Carbide” 
are registered trade-marks of 
Union Carbide Corporation. 
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sae YOU & YOUR JOB . 


ligent performance is equally ap- 
plicable to the negligence in 
architectural work. Ref. 6 dis- 
cusses this similarity. 

Controversy over the yard- 
stick to be used in the computa- 
tion of damages and the extent 
of liability of engineers either 
for negligence or a breach of 
contract of this character came 
before the Supreme Court of 
Florida. The court quoted this 
“safe and sound” rule from an 
outstanding legal authority: 

“It is an amount equal to the 
difference between the value of 
the building as actually designed 
and constructed and the value as 
it would have been properly de- 
signed and constructed.” 

Standards for the estimation 
of damages incurred through en- 
gineering negligence recently 
came before a court in the Dis- 
trict of Columbia. There engi- 
neers had undertaken to prepare 
the plans and specifications for a 
heating system to be installed 
under their supervision which 
would maintain a temperature of 
70 F. 

After the plans had been com- 
pleted and the system installed, 
it was found that the building 
was inadequately heated. 

In its decision the court out- 
lined what appears to be the gen- 
erally accepted rule in the. com- 
putation of damages of this 
character. 

“Compensation is the basic 
principle of damages,” said the 
court. “For breach of contract 
the injured party is entitled to 
be compensated for losses which 
are the natural consequence and 
proximate result of the breach. 
The purpose of such compensa- 
tion is to place the injured party 
in as good a position as that in 
which full performance would 
have placed him. 

“He is not entitled, because of 
a breach, to be put in a better 
position than he would have had 
the contract been fully  per- 
formed.” 

The court concluded, “It is 
true that the architects’ error 
caused the owner to believe and 
expect that he could construct 
the plant at a lesser price than 
it actually cost. But... the law 
does not provide compensation 
for disappointment over non- 
realization of a belief or expec- 
tation.’” 


> 1853 New Hampshire—This 
universal! rule that limits the lia- 
bility of an engineer for negli- 
gence to the exercise of only rea- 
sonable care, rests on a decision 
by the Supreme Court of New 
Hampshire, rendered in the mid- 
dle years of the last century. 

“By our law a person who of- 
fers his services to the commu- 
nity generally or to any individ- 
ual for employment in any 
professional capacity as a person 
of skill, contracts with his em- 
ployer first, that reasonable de- 
gree of learning, skill and ex- 
perience which is_ ordinarily 
possessed by the professors of 
the same art or science and 
which is ordinarily regarded by 
the community, and those con- 
versant with that employment, 
as necessary and sufficient to 
qualify him to engage in such 
business. 

“In all these cases . . . skill 
means ordinary skill in the busi- 
ness or employment which the 
employee undertakes. He is not 
presumed (to possess) extraor- 
dinary skill, which belongs to a 
few men only. Reasonable skill 
constitutes the measure of the 
engagement in regard to the 
thing undertaken.” 

The Court added a further 
statement, “Every person who 
enters a learned profession un- 
dertakes to bring to the exercise 
of it a reasonable degree of care 
and skill. He does not undertake, 
if he is an attorney, that he will 
at all events gain your case, nor 
does a surgeon undertake that 
he will perform a cure, nor does 
he undertake to use the highest 
possible degree of skill. 

“There may be persons who 
have higher education and 
greater advantages than he has, 
but he undertakes to bring a rea- 
sonable, fair and competent de- 
gree of skill. 

“In the second place, the pro- 
fessional man contracts that he 
will use reasonable and ordinary 
care and diligence in the exer- 
tion of his skill and the applica- 
tion of his knowledge, to accom- 
plish the purpose for which he 
is employed. He does not under- 
take for extraordinary care or 
extraordinary diligence any 
more than he does for uncommon 
skill. 

“This general rule is well set- 
tled, as in other cases of con- 
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tracts supposed to be mutually 
beneficial to the parties, that the 
contractor for services to be per- 
formed for another agrees to ex- 
ercise such care and diligence in 
his employment as men of com- 
mon care and common prudence 
usually exercise in their own 
business of a similar kind. 

“He agrees to be responsibie 
for the want of such care and 
attention and he stipulates in no 
event, without an express con- 
tract for that purpose, for any 
greater liability.’” 
> What Is the Limit?—What, 
then, is the limit of liability that 
may be imposed on an engineer 
or his employer? 

It all seems to boil down to 
this. Should you be involved in 
a situation in which your per- 
formance as an engineer is ques- 
tioned, the courts. will turn to 
your peers and ask them to de- 
cide whether you have rendered 
reasonable service, ordinary dili- 
gence and common skill as dem- 
onstrated by other persons who 
call themselves engineers. 
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Nomograph Updates Process Equipment Costs 


Data on costs of equipment used in process 
plants are widely scattered, so for convenience, 
we made this chart to gather and compress it. 
Most equipment needed in the process industries 
is represented; for other equipment whose cost 
is known to vary as the 0.6 or 0.7 power of size 
or capacity, the chart permits cost prediction if 
a single size-cost relation is available. 

To use the chart, find—in the table on the next 
page—coordinates for the appropriate equipment. 
These coordinates establish a pivot point in the 
grid below; any line passing through this point 


? 
= 10 Cost 
(dollars) 


a) 


intersects size and cost axes in corresponding 
values. Items whose costs vary as the 0.6 or 0.7 
power of size or capacity have pivot points on 
the vertical lines so marked. 

Data are purchased costs, except the cooling 
towers which are installed. Several published and 
private sources were used, but much are from 
Aries & Newton, “Chemical Engineering Cost 
Estimation,” McGraw-Hill, New York (1955) and 
Nelson, “Costimating,” Oil & Gas Journal, Tulsa 
(1957). Costs were updated by the Marsnall & 
Stevens Index: June ’59 = 234.3. 
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COST FILE 


Equipment Cost Coordinates 


item & (Units) 


Barometric condensers 
(water rate, gal./min.) 
steel 
cast iron 
rubber-lined steel. . 


Blowers 
(cu. ft. /min.) 
centrifugal turbo, 0.5-2.0 psi. 
7-10 psi ‘ 
20-30 psi 
rotary, 10-15 psi. 


Centrifuges 
{diameter, in.) 
batch, top-suspended, steel 
stainless 
batch, bottom-driven, steel 
stainless 
batch, automatic, Baker-Perkins, steel 
stainless 
Sharples Super D-Hydrator 


Compressors, with driver 
(driver h.p.) 
centrifugal, motor 
turbine 
reciprocating, gas engine. . 
motor 


Conveyors 
(length, ft.) 
belt, enclosed, 18” width 
24” width ‘a 
30” width 
36” width 
belt, open, 18” width 
24” width 
30” width. . 
36” width. 


Cooling towers, instailed 
(water circulation, gal./min.) 


25 F. cooling range, 5 F. approach. . 


25 F. cooling range, 10F. approach 


15 F. cooling range, 5 F. approach. 


Crushers & grinders 
ball mills, reduction 
{ton/hr., med. hard material) 
%"-48 mesh 
%"-325 mesh 
Y2"—100 mesh 
1%"—-10 mesh 

crushers 

(driver h.p.) 
gyratory 
jaw 
rolls 
rotary 
sawtooth 

mills & cutters 

(driver h.p.) 
attrition mills 
hammer miils 
Mikro-Pulverizer 
roller se oi 
rotary knife cutters 


Dowtherm units 
(1,000 Btu. /hr.) 


Dryers 
(peripheral or top tray area, sq. ft.) 
drum, vacuum, single ; 
atmospheric, single. . 
atmospheric, double 
rotary, hot air 
flue gas, indirect 
five gas, direct 
vacuum 


200-5 ,000 
40-5 ,000 
200-3 ,000 


100-10M 
1,000-40M 


-. 4,000-30M 


100-3 , 000 


200-3, 000 
200-3 ,000 
200-3 , 000 
200-3 ,000 


10-1, 000 
10—1,000 
10-1, 000 
10-1,000 
10-1,000 
10-1, 000 
10-1,000 
10-1, 000 


5,000-70M 
5,000-70M 
5,000-70M 


Coordinates 
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ee eee eee 


95 


item & (Units) 
| 
Dryers (cont.) 
tray, atmospheric, steel. . 
Ate . inl, 


+ 





4 be J 
vacuum, steel 
vacuum, stainless 

spray 

(capacity, Ib./hr.) 
10 ft. diameter 
14 ft. diameter 
18 ft. diameter 


Dust collectors 
(capacity, cu. ft,/min.) 
centrifugal precipitators 
cyclones, single 
multiple 
electrostatic precipitators 
low voltage 
high voltage 
filters, automatic cloth 
washers 


Ejectors, steam jet, 100 psig. 
steam, 70 F. air 
(capacity, Ib./hr. of air) 
single stage, noncondensing 
50 mm. H 
76 mm. 
102 mm. 
152 mm. 


two-stage, barometric intercondenser, 


10 mm Hg. 
25 mm. 

50 mm. 
100 mm. 


Evaporators 
(heating surface, sq. ft.) 
forced circviation, iron body 
copper tubes 
nickel yubes 
horizontal, Cu or steel tubes 
long tube vertical 
cast iron body, copper tubes. . 
copper body, copper tubes 
steel body, copper tubes. 


Fans 
(capacity, cu. ft./min.) 
centrifugal 
propeller 
propeller 
vane-axial 
vane-axial 
Filters 
(area, sq. ft.) 
leaf, 4” spacing. 
2” spacing *: 
plate & frame, aluminum 
bronze 
cast iron 
lead 
stainless 
wood, yellow pine. . 
rotary, disk 
drum 
sewage. . 


Furnaces, gas or oil fired 
(million Btu. /hr.) 


box, 300 psig., 800 F. outlet.......... 


1,000 psig., 1,0 
vertical bs 


99 | 
.05 
70 | 
02 | 
85 
10 


Gas producers 
(capecity, million Btu./hr.) 
arthracite.......... 
bituminous. . . 
Ot Pee 


| 


Coordinates 


600-20M 
900-20M 
900—-20M 


600-20M 
7 ,000-20M 
600-20M 
600-20M 
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* Size 3M125 '/, actual size 


Gas men who've previewed it are mighty excited about the 
cost saving features of the new Roots-Connersville 3000 cfh 
rotary gas meter. Only 14” long, a workman can pick it up 
with one hand and carry it under his arm. 


Because it incorporates the famous Roots rotary positive 
displacement principle, accuracy is permanently locked in 
for the long, trouble-free life of the unit. Actuated by the 
gas flow itself, twin rotors displace a fixed volume of gas 
with each revolution, unaffected by variations in pressure or 
flow. Extremely close clearances between rotors assure accu- 
racy while eliminating all friction and teed for internal 
lubrication. Occasional replenishing of oil is the only main- 
tenance required under normal operating conditions. 

Here, is the efficient and economical way to meter industrial, 
commercial and institutional gas loads. Call in your Roots- 
Connersville sales engineer or write for complete data. 


ROOTS- GONE 


In Canada—Roo' 
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DRES 


AAS METER 
i) THE LINE!” 


Replaces meters several 
times its size and weight 


Only 14” long— mounts in the line 
A bare 53 pounds 


Accurate te 3000 cfh 
and up to 125 psi 


Easily installed 


@ Direct reading or can 
be instrumented 


Quickly tested on 
standard equipment 


Virtually eliminates maintenance 
Requires no special supports 


LE BLOWER DIVISION 


Connersville, Indiana 
nada), Ltd. « 629 Adelaide St., W., Toronto 
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COST FILE... 


Equipment Cost Coordinates (continued) 


tem & (Units) 


lon exchangers 
(volume, cu. ft.) 
anion 
hydrogen cycle cation. 
sodium cycle cation 


Mixers 

(capacity, cu. ft.) 
pon mixer 
ribbon blender. . 
rotary blender 
sigma mixer..... 

(driver h.p.) 
propeller, fixed 

portable..... 


Motors, a.c., 220-440 v., 3-phase, 
60 c., 3,500 rpm., with starters 
(horsepower) 

drip-proof. 

totally enclosed, fan-cooled . 


Pumps, with motor drivers & starters 
(driver h.p.) 
centrifugal, under 250 F. 


steel case, iron trim & impeller. 

steel, case, 12 chrome trim, iron impeller 
centrifugal, over 250 F., steel case 

iron trim & impeller. . 

12 chrome trim, iron impeller. . 

12 chrome trim & impeller 
reciprocating 

simplex, steam drive... . 

duplex, steam drive , 
triplex or plunger, motor drive... 

(capacity, cu. ft./min.) 

vacuum, mechanical 


Reactors, jacketed & agitated tank 
(capacity, gal.) 
glass-lined steel, 50 psig... . 
stainless, 50 psig. . 
300 psig 
1,500 psig.... 
steel, 50 psig 
300 psig. ... 
1,500 psig 


Storage tanks 
(capacity, gal.) 
agitated, steel 
stainless 
cylindrical, steel, 50-150 psig 
spheres, steel, 25 psig.* 
50 psig.* 
100 psig.* 
spheroids, steel, 15 psig.*........... 
(capacity, cu. ft.) 
gas holders* 
(capacity, bbl.) 
hydrocarbon, atmospheric* 
cone roof 


60M-800M 


1,000-1,000M 


1OM-SOM 


Coordinates 
x y 


20 
95 
50 





fem & (Units) 


Towers, fractionating, 20-50 trays, 
sf>el (cost, $/tray) 
(square of dia., sq. ft.) 

Yu" sh 


Yo” shell 


%,” shell 


Vessels 

(weight, 1,000 Ib.) 
steel... .. 
0. “4 Cr, 0.5 Ni. 


elias 50,000 Ib., cost ($/Ib.) remains constant 


Heat exchangers 
(tube surface, sq. ft.) 
floating head 
all steel, %", 1” sq. pitch, 
16 ft., 150 psig. . 
300 psig... . 
steel shell, brass tubes, 


300 psig. . 
steel shell, 5 chrome tubes, 


fixed one, sheet, all steel, 
%”", 15/16" triangular pitch, 
16 ft., 150 psig 

U-tube, all steel, %”, 
triangular pitch, 16 ft., 150 psig 


Screens, vibrating 
(area, sq. ft. 


Petroleum processing units 
(product pam S bbi./ om 
alkylation 


aromatics recoveryt 
lubricating oil manufacture f 
polymerization, catalytic 


(charge capacity, bbi./day) 
coking, delayed or fivid... . 
cracking, catalytic (includes feed | preporo- 
tion, gas recovery and polymerization 
unit) tT 
cracking, thermal... ; 
desulfurization of gasoline, catalytic. . . 
distillation, atmospheric. 
distillation, vacuum 
distillation of lubes, vacuum 
reforming, platinum catalytic 
solvent extraction or deasphalting. . . 700-20M 
solvent dewaxing 700-5 ,000 
The following are combined petroleum processing units: 
pping cture. . 3,000-20M 
topping, thermal cracking, catalytic re- 
forming and polymerization ft 


1,250-30M 


3,000-30M 
1,70U-20M 
900-15M 

. 1,000-100M 
2,000-25M 
500-15M 
1,500-25M 





4,000-5S0M 


Coordinates 


$8 88 


$3 


SOoouanuaw 


50M-—150M 
10M-SOM 
SOM—150M 


topping, catalytic cracking, catalytic re- 
forming and polymerization ft. . 7,000-100M 3.53 .60 


floating roof 
Complete, for all products** . 12M-100M 3.95 .32 
Petroleum processing plant costs are updated from the original references in Nelson 

4th ed., p. 878, McGraw-Hill, New York (1958) by use 
July '59 = 223.5 


Note: 
“ Petroleum Refining Engineering,” 
of the Nelson construction index: 


Thickeners, continuous 


(settling area, sq. ft.) 200-1, 000 








* Divide copacity by 10 before entering chart. t Multiply eet by 10. ** Multiply cost by 100, 
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Ammonium sulphate and potassium 
chloride crystals show uniformity of 
size and structure achieved by 
efficient Swenson DTB Crystallizers, 





93 FOOT DIAMETER DTB CRYSTALLIZERS 


PR OO PACE Beh TAR eh ALES 


Potassium chloride production is in high gear at American Potash and Chemical 
Corporation of Trona, California. Their two new Swenson DTB Crystallizers (draft- 
tube, baffle-type), the largest ever built, produce potassium chloride from concentrated 
brine at a remarkably high production rate. The new equipment produces large, uni- 
form crystals of premium value—does it with low wall salting, and long operating 
cycles, because of its simplified basic design. Versatile DTB Crystallizers are readily 
adaptable to the production of many different salts. Their demonstrated performance 
in terms of crystal size and uniformity is convincing manufacturers everywhere to turn 
to DTB Crystallizers. Call Swenson—leader in the field—for details. 

FREE BOOKLET ... Tour the nation's leading processing plants serviced by 
Whiting / Swenson equipment for cost-cutting ideas! Write for “Processing Profiles” 
today! Swenson Evaporator Company, 15669 Lathrop Avenue, Harvey, Illinois 


PROFILES 
PROVED ENGINEERING FOR THE PROCESS INDUSTRIES SINCE 1889 


® 
‘WHITING—MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES; FOUNDRY, AND RAILROAD EQUIPMENT 
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Rate Instruments for Maintenance 


Proper evaluation can help reduce the instrument 


portion of rising plant-maintenance costs. 


A. T. SHERMAN, Consultant Supervisor, Engineering Service Div., Du Pont Co., Wilmington, Del. 


Increased chemical plant instrumentation will 
cause a significant and rapid increase in mainte- 
nance costs. 

For several reasons, instrument maintenance 
costs appear to be increasing at a greater rate 
than instrument investment which, in turn, is an 
ever increasing part of total plant investment. A 
major reason for these increased costs is the use 
of new equipment such as scanner-loggers, ana- 
lyzers, computers and other new types of elec- 
tronic hardware for which previous maintenance 
experience is limited. This situation requires a 


plant to carry more spare parts and extra equip- 
ment, increase maintenance facilities, increase 
manpower, and generally improve technology. 

Each of these items is important, but especially 
important is the spare-parts situation when an 
expensive one-of-a-kind instrument is purchased. 
Often the spare-parts investment for one piece 
of equipment is as great as that for five or ten 
identical units. The investment for one unit then 
becomes 15 to 30% of the purchase price rather 
than less than 5% for several units. 

Existing calibration equipment and mainte- 
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On this centralized Foxboro panel, Type 14A Integrators provide continuous totalizing of significant 
process and plant service flows —- recorders give trend records required by operating personnel. 


implest way to get continuous, accurate totalizing 


of all process and plant service flows 


For automatic flow-accounting of all process and plant service fluids, Foxboro Type 
14A Pneumatic Integrators offer unparalleled advantages of accuracy, convenience, 
and economy. 

Easily connected to signal lines from new or existing Foxboro d/p Cell* Flow 
Transmitters, 14A Integrators provide continuous totalizing of significant flows. 
They can be mounted with the d/p Cell at the point of measurement, or panel- 
mounted hundreds of feet away. 

The square root function is automatically extracted — flow totals are read 
directly. A simple, inherently accurate, centrifugal force system eliminates the 
errors of cams, special chambers, linkages, and intermittent counting. 

Bulletin 13-23 fully illustrates and describes the Type 14A Pneumatic Integrator, 
and points the way to economical accounting of process and plant service flows, 
Write for your copy today. The Foxboro Company, 363 Neponset Ave., Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


The Foxboro Type 14A 
Pneumatic Integrator 


BOR 


REG. U.S. PAT. OFF. 





OPERATION & MAINTENANCE . 


Sixteen Factors Give Four Ratings Which Can Be Correlated 


Manuals 


Pio 





fez) 
z 


l 


Calibration 


ey 
re 


10 
Fig. 4 











1 T 


Required test equipment 


Grade 
60 40 20 


| 1 1 | 1 





~ 
| Quality 
igo rating Cf a kl 


oo 


—_ 
_— 


70 
60 


—— 


i 
att 


“ 
P a 
Cc 
@ 
ce 
ra) 
a 
E 
° 
oO 
@ 
= 
° 
a 
” 
7 
rc) 
” 


10 
Fig. 2 
T T 
20 











T T 


- 
40 
Connectors 


nance facilities must be equated against those 
that should be available for servicing new equip- 
ment. Such individual study will frequently 
show the need for additional investment. 

Costs of increased maintenance facilities, spare 
parts and extra equipment seem to be fixed. 
Therefore, the investment required for each new 
type of equipment is difficult to reduce or elimi- 
nate. 

We believe that the increased manpower and 
improved technology requirements for mainte- 
nance of complex instrumentation can be ana- 
lyzed and effective steps taken toe reduce both the 
initial and continuing costs. 

Some say that the old days are gone when an 
engineer could look with contentment at his 
completed project with its many arrangements 
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Connections / module 


for wheels wheeling, lights lighting, and motors 
motoring. The future theoretical ideal will be a 
small box that meets all functional requirements 
and has nothing in it. The old days provided 
maintenance problems. The future ideal, if 
achieved, has few such problems. However, the 
present trend is to increased quantity and com- 
plexity of instruments with ever increasing main- 
tenance requirements. 

Both the instrument user and manufacturer 
recognize the need for quick and easy exchange 
of instrument subassemblies. Conversion to this 
concept would make possible the so-called “tele- 
phone company” instrument service where field 
men carry few tools and make few tests. When 
repairs are required, they install new compo- 
nents rather than attempt repairs in the field. 
Thus field men would not need to be highly 
trained, skilled technicians because the removed 
part would not be repaired in the field. It would 
be given a thorough shop overhaul by skilled 
mechanics equipped with adequate test instru- 
ments. This system would minimize disturb- 
ances to plant operations. 

Unfortunately, it seems reasonably clear that 
we cannot reach this goal of plant maintenance 
for sometime because: 

ePlant instrument maintenance is greatly 
affected by the design of the instruments already 
installed. 

¢ Existing plant personnel must do the re- 
quired maintenance. To help reduce maintenance 
costs, then, we must design our instruments to 
fit our maintenance concepts. These concepts 
might include three levels of maintenance and 
maintenance accomplishment as follows: 
> First-Level Maintenance—This would include 
scheduled and nonscheduled visual inspections, 
adjustments and minor replacements which would 
be accomplished from the front of the board with- 
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out interruption of service. There might be brief 
shutdown for minor replacements. 

> Second-Level Maintenance—This is sched- 
uled and nonscheduled performance testing, cali- 
bration and checking without interruption of 
service. Again, all work would be done from the 
front of the board. 

> Third-Level Maintenance—This would be re- 
pairs when necessary with removal of assemblies 
to the shop for complete maintenance. Factory 
service would also be used as required. 

Rejection of equipment not designed around 
these concepts would bring pressure on instru- 
ment manufacturers to design for easy mainte- 
nance. 

Plants have purchased equipment primarily 
because it would perform a prescribed function 
-—initial purchase price was the determining fac- 
tor, installation and maintenance costs seldom 
played an important role. However, maintenance 
costs should be a major consideration in pur- 
chasing because they continue as long as the item 
is in service. Good engineering requires proper 
weighing of all major factors that contribute to 
costs. 
>» What Determines Instrument Costs?—voth 
the manufacturer and the plant determine in- 
strument maintenance costs. The manufacturer 
influences these costs to the degree that he con- 
siders maintenance when designing the instru- 
ment. Having bought the instrument, the plant 
further influences costs in the educational pre- 
requisites of maintenance personnel, the degree 
of maintenance know-how, and the quantity of 
test and calibration equipment needed. Spare- 
paris requirements, which also influence costs, 
are the responsibility of both the plant and the 
manufacturer. 

You can design instruments requiring much 
maintenance know-how and test equipment and 
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high educational levels. Or you can design them 
with an eye to available shop facilities, parts and 
test equipment. The existing level of technology 
and numbers of personnel should also be taken 
into account. 

Items contributing to high instrument main- 
tenance costs are: 

1. Special schooling of from two to four weeks 
for one or more engineers. 

2. Component failures during start-up, often 
necessitating instrument redesign. 

3. Maintenance manuals arriving as much as 
a year after delivery of the equipment. These 
manuals often lack important information and 
are frequently poorly written. 

4. Special education for mechanics. 

5. Contract maintenance from a distant point, 
which is sometimes costly and time consuming. 

6. Maintenance know-how becomes so special 
that very few and sometimes only one mechanic 
can develop competence. 

7. Maintenance is not given design considera- 
tion. Maintenance design considerations are 
often late and of limited scope. 
> Better Design Will Help—Improvements 
through better design for maintenance can re- 
duce maintenance. 

Potential accomplishments of better design and 
maintenance planning include: 

1. Instruments designed to permit all but the 
most major service to be performed from the 
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front so that equipment can be serviced in place. 

2. Major component parts and assemblies de- 
signed for easy accessibility and replacement. 

3. Small parts and small subassemblies should 
be readily replaceable so that it will not be neces- 
sary to replace larger, more costly assemblies. 

4. Use of a minimum number of standard size 
screws, nuts, and bolts. 

5. Maintenance manuals, spare parts lists and 
prices should be available not later than one 
month prior to arrival of equipment at the plant. 

6. All replacement parts should be on hand 
when equipment is ready for delivery at the 
plant. 

7. Better, safer, simpler equipment designed 
for reasonably effective maintenance. 

8. Reduced maintenance costs, better equip- 
ment service and life. 
> Evaluate Your Instrumentation—We can sum- 
marize maintenance design of electronic instru- 
mentation from four principal factors—design, 
electrical characteristics, maintenance and com- 
ponent quality. We have developed a narrative 
and graphical approach for evaluating instru- 
ments which involves check lists derived from 
the above factors that yield a composite index. 

Let us see what each of these factors involves. 
Design consideration includes (1) connectors per 
module, (2) percent modular construction, (3) 
circuit design and (4) amplifier reliability. Elec- 
trical characteristics include (1) wiring prac- 
tices, (2) safety, (3) derating factor and (4) 
power and regulation requirements. Component 
quality considerations are (1) connectors, (2) 
solid state components, (3) grade of components 
and (4) etched-circuit construction. Mainte- 
nance includes (1) required test equipment, (2) 
spare parts, (3) calibration and (4) manuals. 

We developed a scale for each of these 16 sub- 
factors, examined each one, determined a num- 
ber value and plotted it to arrive at an index. 
With these subindexes, we obtained an index for 
each of the four main areas which in turn make 
up the final index of design for instrument main- 
tenance. An index number approaching 100 in- 
dicates the more desirable equipment. 
>» Use Graphs to Find Index—Let us suppose 
we are evaluating a mythical instrument. How 
do we use all these factors and subfactors? 

Well, take Fig. 1, the graph depicting the main- 
tenance index. The higher the index number, the 
better the instrument from the maintenance 
viewpoint. Each side of the graph stands for 
one of the four subfactors (required test equip- 
ment, spare parts, calibration and manuals) each 
of which is assigned an arbitrary scale. Now, 
the less test equipment needed, the better, so a 
low number on this scale is good. Of course, 
quantity of equipment needed is not the only con- 
sideration; we must also consider complexity, 
ease of operation, education required, and so on. 
Anyway, we scored this one 8 points. 

Rating of spare parts requires information 
on 8 items, including availability of a complete 
spare-parts list, cost compared to original pur- 
chase price, availability of parts from factory 
stock, etc. We scored this as 88. 


Calibration includes items such as zero and 
span adjustments, accessibility for adjustments, 
sensitivity, method of testing and other items. 
This gets 80 points. 

Finally, manuals covers availability, quality 
and completeness of operating and maintenance 
manuals. We scored this 90 points. 

We find our maintenance index by joining the 
points at opposite sides of the graph. A perpen- 
dicular from the diagonal of the graph to the 
intersection of these two lines gives the over-all 
maintenance index on the diagonal. For this in- 
strument, it is 85. 

In the same manner, we can obtain index num- 
bers for component quality (77), design (81) 
and electrical characteristics (74). When all of 
these factors are charted on the maintenance 
composite graph, Fig. 5, we obtain an index 
number of 78, which is pretty good. 

A competitive instrument, having less desir- 
able maintenance design characteristics, though 
designed to perform the same service, received a 
rating of 73. 

This method will help you to establish uniform 
standards for evaluation of instruments from the 
maintenance standpoint. 
> Complex Instrumentation—Increasingly com- 
plex chemical processes and greater dependence 
on instrumentation for safe, economic operation 
have made higher quality instrument mainte- 
nance necessary. 

An optimum goal of an instrument mainte- 
nance program should be to insure that all of 
the instrumentation is available and operable 
when and as demanded by production require- 
ments; instrument performance should not limit 
plant standards of safety, quality and quantity 
of production, or economic return on investment. 
Technical competence and past performance of 
the maintenance group should be such that in- 
strument supplied information is not subject to 
doubt or question. Finally, these goals must be 
met at reasonable cost. 

A maintenance philosophy that starts with 
heavy emphasis on better maintenance design in 
the original equipment will help achieve these 
goals of reliability, accuracy, and low cost. 

Needless to say, the cost benefits management 
hopes to obtain through instrumentation will not 
be realized if it is necessary to recruit and train 
more and more maintenance personnel to keep 
the instruments functioning. 





ARTHUR T. SHERMAN graduated from Lafayette Col- 
lege in Easton, Pa., in 1936. He is well qualified to 
write this article on instrument maintenance costs, 
having spent most of his professional life in the 
instrument field. His background includes sales and 
service engineering with Brown Instrument Co. and 
Precision Thermometer and Instrument Co. On the 
other side of the fence, Mr. Sherman was an instru- 
ment engineer for Socony-Vacuum Oil Co. and is 
now consultant supervisor, specializing in instru- 
ments, for DuPont with whom he has been for 9 
years. 

Mr. Sherman’s background also includes a 50- 
month hitch in the Army as a major in the Corps 
of Engineers. 
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Advanced machines... 
tools...test facilities 
expand Aloyco Valves’ 
range of service 


Constant change and improved techniques 
in modern fluid handling, pose a real chal- 
lenge for valve manufacturers. 

To meet these demands, Aloyco is con- 
stantly adding new facilities, some of which 
are pictured here. 

For example, Aloyco Stainless Steel 
Valves are now available in sizes up to 24”, 
pressures up to 2,500 Ibs. at 650°F. 

While these new facilities have improved 
and expanded the quality and usefulness of 
our entire line, they are particularly impor- 
tant, for example, in the manufacture of 
valves for the nuclear and missile fields. 

For advanced knowledge and ideas plus 
the equipment to carry them out —take your 
next valve problem to the specialists: Alloy 


14” 300 Ib. gate valve slated for a large petro-chemical plant Steel Products Company, 1301 West Eliza- 
is being worked on one of Aloyco’s battery of new Bullards. beth Avenue, Linden, New Jersey. 9.8 


One of finest hot test loops in the nation checks New multimillion dollar Aloyco plant combines Boroscope examination (in pressurized clean 
out valves at up to 2500 psi, 650°F. Hot tests new production tools, test facilities, sales, ad- room) of specially made nuclear valves fol- 
can spot trouble that would otherwise be re- ministration, research and development offices lows the application of dye penetrant. 

vealed only after months of line service. and labs into single integrated unit. 


ALLOY STEEL PRODUCTS COMPANY ( ALOYCO 
LINDEN, NEW JERSEY oe 


Boston « New York « Wilmington « Atlanta « Birmingham « Baton Rouge « Buffalo 
Pittsburgh « Chicago « St.Louis *« San Francisco * Los Angeles + Seattle 
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Alloys or Metals 


Surfacing 
Applied 


Process 


Peeeeese 


Base 
Materials 


Thickness, 
In. (Coating) 


Max. Service 
Temp., FE 


Most Significant 
Advantages 





Tungsten carbide 
and cobalt binder 
Flame- 
plating 
Chromium carbide 
plus Ni and Cr 


All metals, 
glasses, ceram!| 
ics, ete. 


All metals, 
glasses, ceram 
ics, ete. 


0.002-0.010 


0.002-0.010 


1,000 


1,800 


Versatility of base metal 
selection because of low 
application heating. Can 
apply very thin coat. 





Chromium, aluminum, 
silicon and combinations 


Steels, stain- 
less steels, 
nickel and 
cobalt alloys 


0.001-0.006 


1,600- 
2,000 


High resistance to peel- 
ing. Coating is integral 
with base metal and 
causes only small dimen- 
sional changes. Can coat 
internal surfaces. 





Aluminum 


Sheet steel 


13 to 28 gage, 
including 
coating 


Economical means of 
protection from heat and 
corrosion to 1,250 F. 
without destructive scal- 
ing. 





Aluminum 

Ni-Cr alloy 

Ni-Cr alloy plus 
aluminum undercoat 


SGoesesoeeseceseseseoce seeceeeese 


Steel or iron 
Steel or iron 
Steel or iron 


0.006 

0.010 

0.015 (Ni-Cr), 
0.004 (Al) 


Does not alter base metal 
properties; good method 
for selective hardening. 





Cobalt-, nickel-, or 
iron-base alloys, 
tungsten carbide 


Bed... > 
facing § 


Most steels 
and irons 


1/16-1/4 


Usually the simplest ap- 
plication method. Prac- 
tical where field repair 
may be needed later on. 





Practically all corrosion- 


i 


: 


¢ 


resistant alloys and metals 





Carbon and 
alloy steel 





Usually 14 to 
16 gage wrought 
material 





Depends on 
cladding 
material 





Best corrosion-resist- 
ance. Of, all surfacing 
methods, this most close- 
ly approximates solid 
metal, 


New Surfacing Methods Vie With Old 


For High-Temperature Process Applications 


Metallic coatings—no panacea—permit maximum use of small 


quantities of expensive, high-performance materials, 


J. R. Schley, Haynes Stellite Co., Div. of Union Carbide Corp., Kokomo, Ind, 


Only rarely can an engineer 
select a material of construction 
that is clearly superior to most 
others from all viewpoints. 

More often than not, materials 
selection must be a compromise. 
Metal surfacing and coaiing rep- 
resents one of the most economi- 
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cal ways of making this compro- 
mise when selecting materials 
for high-temperature equipment. 
> Good Compromise—The main 
advantage of surfacing is, of 
course, maximum use of small 
quantities of high-performance 
materials. A good example would 
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be chemical-reactor strip lining 
with a nickel-base alloy. The al- 
loy is applied only where it is 
needed to resist corrosion on the 
inside surface. The rest of the 
unit can be made of steel. 
Another advantage involves 
use of materials with outstand- 





Specific design for pumping corrosives 


Here is the first pump designed specifically for long life in heavy 
duty corrosive service. 

Durcopumps are made in fourteen standard alloys and special 
materials. Four bearing housings plus separate frame adapters give 
maximum interchangeability for all pump sizes. 

Maintenance is short and sweet because the working parts can 
be removed as a unit—in minutes—serviced and reinstalled by a 
single trade. Pump casing, piping and motor are not disturbed. 

Durcopumps are produced in standard, self-priming and vertical sub- 
merged designs. Pumps are available with heads to 345 ft., capacities 
to 3500 gpm, in sizes from 1” x 1” to 10” x 8". Standard operating 
temperatures to 500° F. ite ik gulpiens 

Call your nearest Durco Service Engineer or write for literature 
on your service application. 


THE DURIRON COMPANY, INC., Dayton, Ohio / Pumps « Valves « Filters * Process Equipment 
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PLASMA-ARC produces platinum, tantalum, tungsten surfaces. 


ing corrosion or abrasion resist- 
ance that, by themselves, do not 
have sufficient strength for a 
structural part. An example of 
this is a tungsten-carbide coat- 
ing on rotary pump seals. 

At ordinary temperatures, 
many materials are available to 
handle practically any type of 
process condition. However, as 
operating temperatures increase, 
this selection narrows consider- 
ably in the surfacing field. 

Rubber linings are usually 
recommended to temperatures of 
about 250F. Most phenolic ma- 
terials reach their limits at about 
360F. Glass-lined equipment is 
not usually operated above 450F., 
although some equipment gives 
good service at temperatures as 
high as 600F. under special cir- 
cumstances. From here on to 
the highest practical operating 
temperatures, metals and their 
alloys and compounds have an al- 
most exclusive field. 
> High-Temperature Paints— 
The one possible exception to 
this is the family of silicone and 
alkyd-resin paints pigmented 
with aluminum, nickel, bronze, 
or stainless-steel flake. Even 
though the alkyd will volatilize 
at about 500F., the silicone com- 
ponent has sufficient stability to 
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hold metal until it fuses to the 
base. Such paints, formulated 
with aluminum, are _ recom- 
mended for temperatures of 500 
to 1,200F. on metal smoke 
stacks, furnaces, and ovens. 

> Metals and Oxides—By and 
large, however, metals and their 
refractory oxides are the most 
useful materials for the temper- 
ature range beyond 500F. They 
can vary in properties and price 
from aluminized-steel combustor 
parts to platinum-coated ther- 
mocouple junctures. 

Aluminized-steel parts have 
good oxidation resistance in air 
at 1,200F. at the modest cost of 
about 40¢/sq. ft. Platinum-coated 
thermocouple wire would cost 
many hundreds of dollars per 
square foot but it turns out to 
be the most economical way of 
protecting against costly open 
circuits in control devices. 

By far, steel is the most pop- 
ular base material for surfacing. 
It can be covered with every- 
thing from silver to tungsten 
carbide. 

Only at temperatures of about 
1,800F. do other base materials 
seriously enter the picture: high- 
performance alloys are surfaced 
to increase their operating tem- 
perature limits. Most of the 
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coating development work in this 
latter field has been directed 
towards improving aircraft al- 
loys. 

The table on p. 184 lists a 
variety of ways in which metallic 
surfaces can be applied. It is not 
complete, by any means, even in 
the high-temperature field. How- 
ever, it does touch upon the more 
general methods for applying 
high-temperature surfaces and 
coatings. 


Plasma-Flame Coats Anything 


Flame plating is a process by 
which coating materials are 
blasted onto a base metal by 
special detonation equipment. 

Usually, metal (or metal com- 
bination) powder feeds into a 
“gun” where controlled combus- 
tion of oxygen and acetylene or 
hydrogen heats and propels. 

Temperatures of the molten 
coating material can _ reach 
6,000F. However, the workpiece 
never goes over about 400F. 
during the process. 

Principal advantages of the 
process are low heating of the 
base metal and a wide variety of 
materials that can be applied. 
In addition to the materials 
listed in the table, many other 
combinations of metals and me- 
tallic carbides, with varying 
properties, are possible. Alum- 
inum-oxide coatings will resist 
temperatures up to 1,800F., de- 
pending on the metal under- 
neath. 
> Highest Temperatures — One 
similar but newer development— 
the plasma-arc spray—uses the 
highest controlled temperatures 
ever produced in industry (20,- 
000F.). 

Material (powder or wire) and 
an inert gas flow into an intense 
electric arc struck inside a torch. 
A high-temperature jet issues, 
at near sonic velocities, from a 
constricting orifice. Deposited 
particles are cooled with carbon- 
dioxide jets (see Chem. Eng., 
Dec. 15, 1958, p. 67). 

Ten basic plasma-coating ma- 
terials have been established so 
far—tantalum, palladium, plati- 
num, molybdenum, tungsten, 
alumina, zirconium diboride, and 
three combinations of tungsten 
with additives to improve its 
properties. Coatings of oxida- 
tion-resistant platinum have pro- 
vided increased life, far beyond 





USCOLITE PLASTIC PIPE 


Roads Sani District Commission Treatment Plant at Foot of 44th St., Norfolk, Va. 





*Commonwealth of Virginia, H 


-Uscolite pipe solves an external corrosion 
problem for sanitation district 


The Uscolite® pipe line installed in this treatment plant* 
carries 150 gallons a minute of a saturated chlorine water 
solution (actually treated sewage water) from the chlor- 
inator to the main sewage line entering the plant. 

Prior to installation of Uscolite, pipe severely corroded 
externally due to the chemical content of the soil and elec- 
trolytic action. Uscolite has eliminated the costly mainte- 
nance and constant replacement of pipe. Uscolite pipe was 
installed above and below ground because it is rigid enough 
to resist soil pressure, yet flexible enough to follow earth 
contours. UscoWeld? Fittings were installed in a fourth the 
usual time, saving many dollars. The welds are as strong 


Mechanical Goods Division 


and permanent as the pipe itself. Clamp-type fittings that 
leak, pull off and impair flow are never needed. Not one foot 
of Uscolite Pipe has ever failed in service, when used in 
accordance with our recommendations. 

USCOLITE ELIMINATES COSTLY PIPE INSTALLATION 
Superintendent of this plant says: “The simplest ‘big’ piping 
job we ever performed. Four men laid 1000 feet of 6” pipe 


per day without a sweat.” 

* * € 
When you think of plastic pipe, think of your “U.S.” Dis- 
tributor. He’s your best on-the-spot source of technical 
aid, quick delivery and quality industrial plastic products. 


{Patent applied for 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


CHEMICAL ENGINEERING—March 21, 1960 


In Canada: Dominion Rubber Company, Ltd. 
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Four Diffusion Coatings Boost Hastelloy alloy B 
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anything tried to date, on ther- 
mocouples. 


Diffusion Gives Strong Bond 


Diffusion coating involves im- 
pregnating a metal surface with 
an element such as chromium, 
aluminum or silicon or combina- 
tions. In effect, this produces a 
new alloy on the surface of the 
base metal. 

Parts to be coated are packed 
in retorts with the coating com- 
pound and heated over a period 
of time. In this respect, the 
process is related to carburizing 
and nitriding. 

When aluminum is to be dif- 
fused, either the chloride or io- 
dide of aluminum is used as the 
coating agent. Siliconizing is 
accomplished with silicon tetra- 
chloride. Chromium fluoride or 
iodide act as carrier compounds 
in chromizing. 

Chromizing as a commercial 
process is of comparatively re- 
cent origin although develop- 
ment work dates back at least 
40 yr. Aluminizing and siliconiz- 
ing processes have been em- 
ployed commercially for many 
years. 

Diffusion coating, while hav- 
ing certain drawbacks, offers a 
number of advantages over other 
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100 
‘es 


surfacing methods. The intimate 
metallurgical bond between coat- 
ing and base metal minimizes the 
possibility of peeling during 
thermal cycling. Migration of 
the halide vapor to the metal 
surface provides good penetra- 
tion into recesses and pores. 
> Capacity Limitations. — The 
most serious drawbacks of the 
process are limitations imposed 
by furnace and retort capacities 
on the size of articles that can be 
coated. Large cylindrical vessels 
would be extremely expensive to 
coat by this method. Therefore, 
the process is limited to volume 
production of small parts. 

Practically all ferrous and 
nonferrous alloys can be diffu- 
sion treated, very often with dra- 
matic results. For _ instance, 
chromized SAE 1010 steel gains 
only 2 to 5 mg./sq. cm. when 
held at 1,200F. for 1,000 hr. Sim- 
ilarly exposed nickel-silver gains 
67 mg./sq. cm.; unprotected steel 
gains 1,620 mg./sq. cm. 

At the present time, combina- 
tions of different diffusion coat- 
ings applied to high-performance 
alloys are being investigated. 
Some metals, such as molyb- 
denum, and columbium, have 
good strength properties, but 
poor oxidation resistance in the 
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2,000F. range. Although still in 
the developmental stages, dif- 
fusion coatings may permit in- 
creased use of these strong ma- 
terials at high temperatures, 

The curves shown here illus- 
trate the improvement in 2,000F. 
oxidation resistance achieved by 
diffusion-coating Hastelloy alloy 
B. This high - molybdenum, 
nickel-base alloy has only limited 
oxidation resistance and is nor- 
mally used at temperatures be- 
low 1,500F. 


Hot-Dip: Economical 


Aluminum is the only hot-dip 
coated metal used extensively 
for high-temperature service. 
Coating of sheet steel with 
aluminum by dipping is a con- 
tinuous production process. 

Material comes coated on both 
sides. In this form it is handled 
and worked in practically the 
same manner as ordinary steel. 

Aluminum-coated steel is 
used for stacks, weather shields 
and other external structures 
in process plants that are ex- 
posed to atmospheric condi- 
tions, Steel, coated in this man- 
ner, can be used to temperatures 
of 1,250F. without destructive 
sealing. It is one of the most 
economical methods of protect- 
ing structural parts from oxi- 
dation in this temperature 
range. Above 900F. the coating 
begins to alloy with the steel 
base, forming a tight grey sur- 
face layer of iron-aluminum al- 
loy. 

A typical application involves 
a catalytic combustion unit con- 
verting waste fumes to odorless, 
colorless gases. In this instance, 
the aluminum-coated steel han- 
dles temperatures up to 1,200F. 


Spray Is Abrasive Resistant 


Spray coating, commonly 
known as metallizing, is another 
method by which metal can be 
applied to the surface of a base 
material, sometimes even cloth 
or paper. 

Metal wire feeds through an 
acetylene-oxygen flame into a 
stream of high-velocity air, 
which drives molten metal onto 
the prepared surface. This air, 
plus application on a cold mate- 
rial, makes it possible to keep 
sprayed objects at comparatively 
low temperatures. 

In general, spray coating is 
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AMERCOAT PROTECTIVE COATING 


SPECIFICATION GUIDE 


Here’s the Beginning of a Good Coating Job 


Tight, comprehensive specifications are the begin- 
ning of a successful protective coating application. 
Unless specifications are complete and detailed, 
costly failures or confused, inaccurate bidding 
can result. 

Now, engineers w’\o write specifications for pro- 
tective coating appl. ions can insure complete, 
accurate specifications through use of the new 
Amercoat Protective Coating Specification Guide. 

The Guide is based on recognized best practices 
in the industry, such as Steel Structures Painting 
Council Specifications, and contains paragraphs 
covering all phases of coating application from 
surface preparation to inspection. 

In use, appropriate paragraphs in the Guide are 
selected according to the coating to be used and 
the condition involved. At this step, your Amer- 
coat Sales Engineer will be pleased to cooperate 
with you in deciding upon the most effective coat- 
ing or coating system for the job requirements. 
The finished specifications can then be copied by 
a typist. 


1960 


Use of the Amercoat Specification Guide assures 
tight specifications that spell out every step nec- 
essary to eliminate confusion when the contractor 
bids and to insure a satisfactory application later. 
Job delays and extras are reduced 
or eliminated and a well applied 
coating job is assured. 


Write on your company 
letterhead for free copy of the 
Amercoat Protective Coating 
Specification Guide. 


R 


CORPORATION 


Dept. AC, 4809 Firestone Bivd. * South Gate, California 


921 Pitner Ave. 2404 Dennis St. 
Evanston, Ill. Jacksonville, Fla. 


360 Carnegie Ave. 
Kenilworth, N.J. 


6530 Supply Row 
Houston, Tex. 
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HARD-FACING: cobalt-based alloy protects dust collector at 1,200 F. 


used for protecting parts from 
abrasion and the corrosive ac- 
tion of hot gases. It affords pro- 
tection over a wider temperature 
range than the dip surfacing 
method. 

For wet-chemical corrosion, 
spray coating has never been 
considered completely satisfac- 
tory for Hastelloy corrosion-re- 
sistant alloys because of poros- 
ity; although there have been 
some very successful specialized 
applications, notably pump 
shafts. Generally speaking, 
spraying of any highly alloyed 
material to steel will increase 
steel’s corrosion resistance. In 
the case of Hastelloy alloys, 
spraying does not leave them in 
a very good corrosion-resistant 
form. 

Numerous parts are success- 
fully protected by metal spray- 
ing, however, and _nickel-chro- 
mium alloy on top of aluminum is 
recommended for applications up 
to 2,100F. Examples are furnace 
and kiln parts, and pyrometric 
equipment subjected to sulfur- 
bearing gases. 


Hard-Facing by Welding 


Hard-facing, in which an alloy 
is applied to the surface of a 
metal part with standard weld- 
ing equipment, is probably the 
oldest and still one of the most 
common methods for producing 
wear- or heat-resistant surfaces. 
A great variety of cobalt-, 
nickel-, and iron-base alloys are 
available for many different 
service conditions. 

As in the case of spraying, 
this process of protection is 
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never used where the ultimate in 
corrosion resistance is required. 
Most applications are for hot 
abrasion and oxidation resis- 
tance. Wide use has been made 
of cobalt-base alloy hard-facing 
for valves handling high-pres- 
sure steam. 

Deposits of a cobalt-base alloy, 
such as Haynes Stellite alloy No. 
6, retain effective hardness at 
temperatures up to 1,800F. 
Nickel- and iron-base materials 
soften at slightly lower tempera- 
tures. 

Nickel-base alloys are also 
used to protect equipment 
against high temperatures. One 
valve manufacturer coats gate 
valves with Hastelloy alloy B to 
protect them from oil at temper- 
atures of from 350 to 1,000F., 
where impurities such as sulfur 
or hydrogen sulfide are usually 
present. 

Perhaps one of the largest sin- 
gle uses of hard-facing for high- 
temperature service is in cata- 
lyst recycle systems of catalytic- 
cracking units. Most of these 
units are surfaced with either 
cobalt- or iron-base alloys to pro- 
tect them from abrasion of rap- 
idly flowing catalyst beads at 
process temperatures of up to 
1,400F. 


Cladding, Strip Lining 


As the name implies, strip lin- 
ing is accomplished by surfacing 
with individual sections of alloy 
sheet. 


This technique is commonly 


employed with steel vessels. Sec-’ 


tions are formed to the contour 
of the inner wall, then weided 


March 21, 1960—Cuemicat ENGINEERING 


together to form a continuous 
liner. Numerous techniques have 
been developed for keeping ex- 
posed welds undiluted by the 
base metal (see Chem. Eng., Dec. 
29, 1958, p. 70). 

More recently, integrally clad 
metal construction has found fa- 
vor for many similar applica- 
tions. Clad sheet and plate are 
available from a number of pro- 
ducers. It can be handled gen- 
erally in the same manner as 
solid metal, For all practical pur- 
poses, as far as corrosion re- 
sistance is concerned, strip lin- 
ing and cladding afford the high- 
est degree of corrosion resist- 
ance of all surfacing methods 
discussed here. 

The many different alloys and 
metals available as cladding 
cover practically all types of 
process conditions — stainless 
steels, nickel- and cobalt-base al- 
loys, and titanium. Development 
work is now being done on tan- 
talum, beryllium, molybdenum, 
gold, and silver. No temperature 
limits can be put on clad con- 
struction except those imposed 
by the individual metals _in- 
volved and the strength of the 
bond between base and cladding 
material. 
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A look inside the world’s most widely 
used process gas chromatograph .. . 
Here is the most versatile instrument ever 
developed for continuously monitoring 
multiple components in a complex hydro- 
carbon stream...the Beckman Industrial 
Gas Chromatograph. Its pneumatic heat- 
ing system, in an explosion-proof housing, 
provides close temperature control (+.1°C.) 
for long-term analysis reproducibility. 
Accessible design simplifies and speeds 
adjustment when required. And accesso- 
ries broaden its range of refining appli- 
cations. 4% Application engineers run new 
instruments on samples from your stream 
to guarantee performance on your process 
...before delivery. Beckman Industrial Gas 
Chromatographs are delivered ready to 
go, with start-up a regular service. % The 
result is continuous, trouble-free oper- 
ation on a variety of refining streams to 
give vital information for process control 
...the real reason why Beckman Process 
Chromatographs outsell all others com- 
bined. % For detailed instrument specifi- 
cations and answers to your process con- 
trol problems ...write for data file 14-13-07. 


Beckman: 
Scientific and Process | Instruments Division 
skips Beckman Instruments, Inc. 
2500 Fullerton Road, 


Fullerton, California 


It’s a Fact: While a cat cracker produced enough 
gasoline to power every automobile in the U.S. for 
200 miles, a Beckman Oxygen Analyzer continuously 
monitored the catalyst regeneration with only rou- 
tine cleaning and adjustment required. 











New DAY “RuJ’’ Dust Filter 


CONTROLS DUST 
wey ANA mle ae DLO] EAN Ato 


Built under patents 
of The DAY Company 
and H. J. Hersey, Jr. 


Because of its new, simplified design the DAY “RJ” dust filter will 
save you many dollars on initial investment, installation, operation and 
maintenance. Some of the important new construction features of this 
dust filter are: a new, quick-opening reverse-air, counter-flow valve for 
maintaining filter media porosity; a new, reverse-air pressure blower 
arrangement, and new, air tight, yet quickly opened inspection doors. 

This patented DAY dust filter has only 3 moving parts but controls 
dust effectively, efficiently (99.99+%.) and economically. It represents 
the latest refinement in a long-tested, plant-proven dust filter. Using 
felted filter sleeves to capture dust, the “RJ” is now available in 5 sizes 
for handling from 300 to 6400 CFM of air (for larger capacities, mul- 
tiple groupings are furnished). 

Day 

For more detailed information write toDAY for 
free Bulletin G-30. It’s filled with facts, specifications 
and dimensions. 


The DAY Company 


SOLD in UNITED STATES by ai! ty, MADE and SOLD in CANADA by 
The DAY SALES Company ~ “ The DAY Company of Canada Limited 
856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Mi polis 13, Mi t Fort William, Ontario, Canada 
FEderal 6-9671 Rexdale, Cherry 1-8589 


Representatives in Principal Cities 
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Dust Control © Pneumatic Conveying ® Bulk Storage 


INDUSTRY NEWS . . . 


(Continued from p. 94) 
tion of its Niagara Falls 
facilities, to cost from 11 to 
12 million dollars. Niagara 
Falls modernization is part of 
a $17.8-million company wide 
improvement and expansion 
program for 1960. 


Barium and Chemicals, Inc. is 
moving into this newly pur- 
chased plant at Steubenville, 
Ohio. B & C thus ups its 
production potential for high- 
purity barium and strontium 
chemical compounds. 


Bechtel Corp. has just com- 
pleted installation of several 
refinery units for three major 
oil companies: Continental 
Oil Co. has placed on stream 
its new catalytic desulfurizer 
and catalytic reformer units 
at Lake Charles, La.; Esso 
Standard Oil Co. started up 
its light-ends unit at Linden, 
N. J., and Imperial Oil, Ltd., 
placed on stream its new hy- 
drofluoric acid alkylation 
unit at Winnepeg, Man. 


British American Oil Co. is 
teaming up with Calif. Stand- 
ard Oil Co. and some 25 other 
companies to operate a giant 
$12.5-million gas processing 
plant at Rimbey, Alta. BAO 
will process as much as 326- 
million cu. ft./day of gas 
from the Dick Lake and 
Homelglen Rimbery gas fields. 


Atomic Energy of Canada, Ltd., 
plans construction of a 
second nuclear’ research 
center near Winnepeg, Alta., 
to supplement existing facili- 
ties at Chalk River. New 
laboratory, named Whiteshell 
Nuclear Research Establish- 
ment, will begin functioning 
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by the end of the year; among 
its first projects will be 
studies of the organic-cooled, 
natural - uranium - fueled. 
heavy-water-moderated ree 
actor concept. 


Canadian Oil Co., Ltd., is going 
ahead with $3-million plans 
for construction of 10,000- 
bbl./day crude-oil processing 
and 11-million-cu. ft./day gas 
recovery plants at its Innis- 
fail gas field in Alberta. 
Plants are designed to extract 
crude oil, recover sales gas 
and sulfur. Canadian Oil con- 
tracted Ralph M. Parson to 
construct the plant, to be op- 
erated by Canadian Oil for 
some 12 petroleum companies. 


Florida Nitrogen Co., a sub- 
sidiary of Southern Nitrogen 
Co. of Savannah, Ga., opened 
this $2-million Tampa, Fla., 
plant last month. Production 
of calcium ammonium nitrate 
and nitrogen solutions has 
begun and nitric acid produc- 
tion will begin soon. 


Honeymead Products Co. re- 
cently completed expansion 
of its combination soybean 
and flaxseed solvent extrac- 
tion plant at Mankato, Minn. 
Honeymead contracted Engi- 
neering Management, Inc., 
Park Ridge, Ill., to perform 
design, procurement, con- 
struction and_ supervision 
services for the 23,000 
bushel/day expansion. 


Marathon, a pioneer producer 
of wood chemicals, is install- 
ing spray dryer equipment to 
produce 50 tons/day of dry 
ligno-sulfonate at its Green 
Bay, Wis., pulp and paper 
mill. Stainless-steel unit, 
supplied by Nichols Engi- 
neering and Research Corp. 
features a centrifugal atom- 
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Two Cleaver-Brooks 150-hp boilers 
satisfy all demands for steam 
at Shell Chemical Corporation's 


Union, New Jersey Technical 
Service Laboratories 


“We find Cleaver-Brooks boilers 
meet every test we have given them 
for top operating performance,” re- 
ports George Baranchulk, utilities 
and service engineer at Shell’s re- 
search building. Mr. Baranchulk 
goes on to say, “There is extreme 
versatility to our load as our re- 
quirements for heating and experi- 
mentation may run as low as 10 hp 
in the summer to over 140 hp in 
the winter. Checks we have made of 
CO, and stack temperatures indi- 


cate we are getting excellent opera- 
ting efficiency — even when we vary 
the load over widely separated peak 
and low demands. These boilers 
have definitely lived up to every 
claim you have made for them.” 
Put Cleaver-Brooks packaged 
boilers to the test! They are avail- 
able in sizes from 15 to 600 hp... 
for oil, for gas or for oil/gas com- 
bination firing. Contact your repre- 
sentative or write Cleaver-Brooks 
yeaa Dept. C, 345 E. Keefe 
Ave., Milwaukee 12, Wisconsin. 


Cleaver As Brooks 


ORIGINATORS AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


TESTING — Fully modulated Cleaver-Brooks boilers burning No. 6 oi! supply steam 
for heating presses, constant temperature rooms, laboratory uses, laminating plastics 
and air conditioning system. Sold and serviced by Miller & Chitty Company, Union, N.J. 





ARGONNE NATIONAL LABORATORY 


WILL USE. 


FOR EXPERIMENTAL 


Containment shell of the 
experimental breeder re- 
actor under construction in 
Idaho and (above) cut-away 
showing reactor vessel 
within the ‘primary tank.” 


BREEDER REACTOR IN IDAHO 


Electrodyne will be used by the 
Argonne National Laboratory as the 
control for the reactor vessel cover 
hold-down mechanism in the new 
experimental breeder reactor EBR 
II at the National Reactor Testing 
Station near Idaho Falls, Idaho. 
EBR II is a “closed cycle” power 
plant, where nuclear fuel will be em- 
ployed to produce heat and at the 
same time make additional fuel by a 
“breeding” process. The partly spent 
fuel and the new fuel that has been 
bred can then be reprocessed and re- 
fabricated into new fuel elements 
right in the EBR II facility. 
Electrodyne is an integral part of 
the EBR II design controlling the 
hold-down mechanism for the cover 
of the fuel chamber which will be 
submerged in liquid sodium. This 
reactor has been planned to demon- 


strate the “breeding principle” that 
more fuel (plutonium) can be bred 
from uranium-238 than is used up 
while the reactor is operating. EBR 
II has been designed to produce us- 
able electricity from atomic energy. 

For customer applications, Elec- 
trodyne thrust limiting features as- 
sure positive, automatic control and 
complete safety in the handling of 
the most critical materials. 

This again illustrates the versatil- 
ity of Electrodyne as a valve-type 
control for a wide variety of applica- 
tions in chemical and power plants, 
oil and gas industries and water and 
waste treatment installations. 


For detailed information about 
Electrodyne, get in touch with your 
local Electrodyne representative or 
any valve manufacturer. 


6633 WEST 66'r STREET +» CHICAGO 36, ILLINOIS 


_ MOP AVIATION Jiviion ~ 


INDUSTRY NEWS... 


izer and a direct-fired air 
heater with dual facilities for 
gas or oil burning. 


Ethyl Corp. is constructing a 
vinyl chloride monomer plant 
at its Houston, Tex., plant to 
supplement VC capacity at 
Baton Rouge; Ethyl hopes 
this will meet anticipated de- 
mands by PVC industry. 


Stauffer Chemical Co. is meet- 
ing new demand by American 
Chemical Corp. for chlorine 
by expanding its Henderson, 
Nev., chlorine-caustic plant. 
American Chemical is a 
major producer of chlori- 
nated hydrocarbons. 


Western Petroleum Corp. has 
added several new _petro- 
chemical processing units to 
its Chanute, Kan., refinery; a 
propane deasphalting unit, 
several vacuum distillation 
units and a TCP wax treater 
for continuous wax bleach- 


National Beryllia Corp., North 
Bergen, N. J., meets rising de- 
mand for beryllium oxide 
head on by placing on stream 
the nation’s largest produc- 
tion facility at its Haskell, 
N. J., plant. NBC supplies 
ultra-high temperature 
(melting point 4,650 F.) 
beryllium oxide to missile, 
electronics and nuclear in- 
dustries. High-temperature 
ball kiln (above) hard fires 
NBC ceramic products. 


Pennsalt Chemicals Corp. dis- 
closes plans for expansion of 
its Index Chemical  sub- 





sidiary, producer of hydrogen 


ELECTRODYNE VALVE CONTROLS .. . HYDROID GEAR PUMPS AND MOTORS . . . PRECISION INDUSTRIAL, AIRCRAFT AND MISSILE GEARING AND COMPONENTS 
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sulfide in the Houston, Tex., 
area. Pennsalt readies itself 
for rising demand for organo- 
sulfur compounds with this 
$1-million investment in hy- 
drogen sulfide capacity. 


Catalin Corp. of America placed 
this new 5,000-ton/yr. acrylic 
plant on stream last month at 
Fords, N. J. New plant and 
process-equipment design pat- 
terns after that of Union 
Chimique Belge, S. A., Brus- 
sels, Belgium, under a cross- 
licensing and technical-infor- 
mation exchange agreement. 
Catalin has geared its new 
plant, adjoining its Central 
Research Lab., for acrylic 
emulsion and solution devel- 
opment and production. 


Dow Chemical Co. nears com- 
pletion of a new polyethylene 
film plant at Fresno, Calif. 
Rapid construction schedule 
calls for plant startup by the 
spring. 


DuPont of Canada, Ltd. an- 
nounces startup of new nitric 
acid capacity at West Ferris, 
Ont., for explosives manufac- 
ture. An undisclosed portion 
of the 60-ton/day nitric acid 
output will be used for am- 
monium nitrate manufacture. 


H. K. Porter Co.’s Refractories 
Div. is laying the groundwork 
for a $4-million moderniza- 
tion and expansion. Present 
plans include construction of 
storage, tunnel kiln, brick 
making and drying facilities 


FOR CORROSIVE OR 
STLY FLUIDS OR GASES 
| GET THE FACTS ON 


... acids, alkalis, 
solvents, toxics, 
food products 
up to 600°F. 


JOHN CRANE’S line of Chemlon Packing offers an unlimited 
selection of types, shapes and sizes for practically every serv- 
ice requirement: 


. types best suited for valves and automatic regulators. 


for high or low-speed centrifugal, rotary or reciprocat- 
ing pumps. 
. .. for agitators and mixers. 
Here in one bulletin is illustrated and described industry’s 
most complete line of chemically inert packings. You’ll save 


time, trouble and expense on fluid or gas handling problems 
by requesting Bulletin P-325. 


Crane Packing Company,6451 Oakton Street, Morton Grove, 
Illinois (Chicago Suburb). In Canada: Crane Packing Co., Ltd.. Hamilton, Ont. 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 





OE 5 ae, OL ee el. OO OO Oo ee, 


at Bessemer, Ala., and con- 
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INERT TO CORROSION... 


full flow ball valve—1/ turn off! 


“Quad” Ring Stem Seal 
Removable Wrench-Type Handle 


“Quad” Ring 
Body Seal 


Teflon Balanced 
Ball Seal 


Interlocking Stem 


Threaded End 
Connector 


INDUSTRY NEWS... . 


struction of tunnel kiln and 
drying equipment at Wells- 
ville, Ohio. 





Flo-Tronics is the name of a 
new Minneapolis, Minn., cor- 
poration which now designs 
systems for automatic bulk 
handling of chemical and 
food materials. New company 
specializes in pneumatic con- 
veying of solids. 


i I | 


Niagara Chemical Div. of Food 
Machinery and Chemical 
Corp. has formed a Western 
Agricultural Dept. in Fresno, 
Calif., to improve technical 








specify CHEMTROL 


PLASTIC VALVES 
for liquid and gas transferring operations, 


Here's a complete line of plastic valves that 
cuts replacement costs and downtime wher- 
ever acids, alkalies and many solvents are 
handled! CHEMTROL VALVES feature 
quick %4 turn shut-off, no direction change 
to cause turbulence or loss of pressure, no 
sticking or scaling, no contamination to pure 


information and sales serv- 
ice. 


The Richardson Co., rubber and 
plastics- products producer, 
has formed Treplow Chemical 
Co. to produce organic chemi- 
cals and synthetic resins for 
detergent, cosmetic and dry 
cleaning industries; Richard- 
son is expanding existing pro- 
duction facilities at Paterson, 
N. d. 


Union Oil & Gas Corp. and 
Texas Natural Gasoline have 
agreed to merge into a giant 
$250-million company, to be 





solutions. Broad chemical resistance as well 
as good performance in high temperature 
ranges. With union type end connectors, 
valves are quick to disassemble and seats are 
adjustable for takeup. 

Available in 5 basic plastic materials and an 


oe 3-Way Val 
extensive size range. wegen 


Foot Valves 


headquartered in Houston, 
Tex. Union President, Rich- 
ard T. Lyons, points merger 
as one that will “enhance 
future growth possibilities of 
each of the enterprises and 
their joint profit outlook.” 





CHEMTROL IS THE LEADER in plastic 
valve manufacture... proved over the years! 
Dealers in all major industrial areas. 


"™ WRITE FOR Cock Valves 
FREE CATALOG 


\ Ask for recommendations} 





CHEMTROL 


404 West Central Avenue, Santa Ana, California 


Globe and 
Needle Valves 


Hercules Powder Co. announces 
the purchase of Nitro-Form 
Agricultural Chemical Co. of 
Woonsocket, R. I. NFA spe- 
cializes in urea-formaldehyde 
fertilizers for certain pur- 
poses. 


Lockheed Aircraft Corp. again 
declares interest in the rocket 
and missile industry by ac- 
quiring 50% interest’ in 
Grand Central Rocket Co., 
Redlands, Calif. GCR is the 
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THE CAP 
THAT STAYS 
ON— 

EVEN WHEN 
IT’S OFr! 


CONTINENTAL'S NEW ALL-PURPOSE FLIP CAP" 


Continental presents new packaging beauty with econ- 
omy and convenience, too... Flip Cap* can, with drip- 
less pour spout, is perfect for practically all liquids and 
granulated products now packaged in round or oblong 
nozzle-type cans, 


Continental’s new plastic Flip Cap is permanently 
hinged to its dripless pour spout—snaps back and stays 
open, snaps shut and stays shut. Inserted into the top 
of the can after filling, Flip Cap permits higher filling 
speeds through a larger opening. And the top of the 





Available in a wide variety 
of sizes and shapes 


*Patents pending 
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container can be fully lithographed—no solder splashes, 
no flux spots or heat scorching. For the full story, 


ASK THE MAN FROM CONTINENTAL! 


Fe 


Cap can’t be lost—permanently 
attached by a hinge. Flip Cap 
is available in either ¥2- or 
%-inch opening, and in a va- 
riety of colors. 


Applied after filling, Flip Cap 
nozzle can be inserted auto- 
matically at 200 per minute. 
Full lithography on top of can. 





(C CONTINENTAL CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 S. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
Canadian Division: 790 Bay St., Toronto 1 
Cuban Office: Apartado 1709, Havana, Cuba 





S\ SARCO TOPICS 
HOW TO SOLVE COMMON TRACER LINE PROBLEMS 


How to cure water hammer with a steam trap 


that will operate in vertical position 


Water hammer is an inher- 
ent problem in long tracer 
lines. So is freezing. Both 
problems can be overcome, 
and here’s an example of 
how it has been done. At 
the Socony Mobil Oil Com- 
pany’s Paulsboro, N. J., re- 
finery, they found that the 
Sarco Thermo-Dynamic 
Steam Trap, type TD-50, 
not only withstands water 
hammer, but installing the 
trap in a vertical position 
—which permits free drainage—presents no problems 
at all, thanks to its unique thermodynamic principle. 
In fact, 90% of the 250 TD-50’s at this plant are ver- 
tically mounted. They never block heat transfer, and 
they remove condensate and air as fast as they collect. 


How to handle varied steam pressures — 
without adjustment 


Can a trap— without 
adjustment — handle 
steam pressures that 
vary from 15 to 160 
psi? Can the same trap 
vent air and drain 
condensate as rapidly 
as it is formed, be easy 
to install and require 
practically no main- 
tenance at all? That 
was the problem set 
up by the engineering 
staff of Armour Chem- 
ical Division’s McCook plant. They solved it by testing 
many traps. Their conclusion: Sarco TD-50 steam 
traps meet or beat their specifications, because: 
they discharged condensate as fast as it formed, with- 
out wasting steam; 
their compact inline construction made installation 
easy, even in tight quarters; 
maintenance was practically negligible; 
no adjustment was necessary for varying steam pres- 
sures. (In fact, the TD-50 is self-adjusting through its 
full operating range of 10-600 psi.) 
No other steam trap can so adequately solve all 
these problems at one time. 





How to be certain process fluid stays 
above 280° F. when outside 


temperature drops to —10° F. 


The problem of 
maintaining design 
temperatures on 
tracer lines need 
not be difficult, no 
matter how ex- 
treme the condi- 
tions seem to be. 
For example, the 
tracer lines ina 
phthalic anhydride process at Witco Chemical Com- 
pany’s new Chicago plant had to be maintained above 
280° F. Below this temperature, the chemical sets and 
the whole system would have to be taken apart and 
re-assembled. That’s not all; ambient temperatures 
sometimes could drop to —10°F. 

With reliability as a prime consideration, Scientific 
Design Company, Inc., who designed and constructed 
this brand new plant, selected the TD-50. 

Because the TD-50 can be mounted vertically, freez- 
ing was no problem either. Added benefits that matter 
on tracer lines: the TD-50 is compact, light in weight, 
easy to install. 


What is the most reliable tracer line trapping 


method to prevent unscheduled shutdown? 


Particularly in refineries, 

steam traps have to function 

under exactly the kind of con- 

ditions that you’d expect to 

cause failure—they must 

function equally satisfactorily 

on low pressure or exhaust 

steam and on up through high-pressure, high temper- 
ature ranges. Not only that, but outside temperature 
may vary from subzero to subtropical. If maintaining 
design temperatures in your tracer lines appears to be 
hampered by these problems, consider how Phillips 
Petroleum Company, Kansas City, solved them. They 
found a trap which drains their tracer lines automati- 
cally over a full range of pressure, temperatures and 
loads. It’s the Sarco TD-50 Steam Trap. 

With only one moving part—a stainless steel disc, 
the TD-50 has little that can go wrong. In fact, it’s so 
free of trouble that Phillips Petroleum Company con- 
sider their TD-50’s as reliable and efficient as the 
piping. They now rely on 1800 of them throughout 
the plant. 1408 


FOR FULL INFORMATION ON TRACER LINE TRAPPING or on any steam 
trapping problem—see your Sarco Sales Representative or write to 
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Here are 7 Sound Reasons 


Why the wh ai 
Does a Better Job of Trapping 


1. Simplicity—has only one moving 
part. 2. Maintenance—practically zero. 
3. Wide pressure range —one trap for 
all pressures from 10 to 600 psi. 4. Uni- 
form performance —operates equally 
well on heavy, light, or no condensate 
load. 5. Operates against back pres- 
sures—up to 50% of inlet pressure. 
6. Rugged — unaffected by superheat, 
water hammer, vibration, or corrosive 
condensate. 7. Minimizes inventory of 
spare parts. 


Maintenance Time: 40 Seconds. If it now 
takes your maintenance crew more 
than a couple of minutes to service an 
ordinary trap, you’re throwing away 
valuable time. This Sarco Thermo- 
Dynamic can be cleaned, blown out if 
necessary, and reassembled on the line 
in as little as 40 seconds. 


For Prompt Information on the TD-50 . . . 
or for fast help on the efficient solu- 
tion of any steam trapping problems, 
get in touch with a SARCO District 
Office, Sales Representative, or Dis- 
tributor. (There’s one near you.) 
Only SARCO makes all 5 types: 
Thermo-Dynamic* « Thermostatic « 
Liquid Expansion « Float Thermo- 
static « Inverted Bucket 


T™ Reg. U.S, Pat. Off. 
1409 


*U.S. Pat. No. 2,817,353 
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. . INDUSTRY NEWS 


nation’s fourth largest firm 
in the solid propellants field; 
thus Lockheed rounds out its 
missile capabilities to cover 
the full gamut. 


Frank B. Green, Inc. is a new 
name in the pulp and paper 
industry’s bright lights; 
Green specializes in continu- 
ous digester design, is located 
in Massapequa Park, N. Y. 


Israel: Fertilizers & Chemicals, 
Ltd. is establishing Indus- 
trial Chemical Equipment, 
Ltd., to design and manufac- 
ture equipment for the na- 
tion’s rising $10-million mar- 
ket. ICE plans to represent 
foreign design companies, as 
a close contact with present 
Israel CPI. 


Netherlands is buzzing with 
plans for industrial expan- 
sion, too. Montecatini reveals 
plans for construction of a 
chemical complex at Axel in 
the extreme Southwest of 
Netherlands. Union Chimi- 
que Belge, S. A. has awarded 
Badger, N. V. a $2-million 
contract to build a 5,000-ton/ 
yr. phthalic anhydride plant 
at Schoonarde; when com- 
pleted new plant will produce 
as much as 5,000 metric tons 
yr. of product. On the 
nuclear front, Euratom an- 
nounces plans for an $18- 
million research center at 
Petten, to house some 600 re- 
search engineers and scien- 
tists. 


West Germany: Newly formed 
Carbosuf Chemische Werke, 
Gmbh., in Cologne; a _ sub- 
sidiary of Courtalds, Chem- 
ische Fabrik and Bad 
Kreuznach; is building a 52,- 
000-ton/yr. carbon disulfide 
plant at Cologne. Nearby pe- 
trochemical plants will sup- 
ply feed materials, to be 
processed under a Food Ma- 
chinery Corp. license. 





gives RUGGEDNESS 
and VERSATILITY to 
new FIKE CPV UNIT 


A holddown ring is the added feature 
that gives the new Fike CPV rupture 
disc unit a distinct advantage over 
conventional units. The close fitting 
holddown ring holds the rupture disc 
snugly to the vacuum support. This 
reduces wrinkling and possible fatigue 
failure in cycling vacuum and pres- 
sure service. It also protects fragile 
discs from being cut by excessive 
tightening. 


The Fike CPV unit is more rugged 
than conventional rupture discs of 
equal rupture pressure. It is more 
easily handled and there is less dan- 
ger of damaging the rupture disc dur- 
ing installation from over torque or 
slight inclusion of foreign matter on 
seating surfaces of flanges. 


Sizes range from 1” to 24” with rup- 
ture pressure ranging from 4 to 850 
Ibs. PSIG at 72° F. Metals available 
depending on size, include aluminum, 
copper, silver, nickel, monel, inconel 
and stainless steel. Any of the above 
materials furnished with plastic disper- 
sion coats or sheet plastic lamination 
for various corrosive conditions. 


Send for the new complete catalog 
on Fike Rupture Discs. 


METAL PRODUCTS CORP. 
Blue Springs, Missouri 
Dept. C.E. 
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BUFLOVAK 


EVAPORATORS 


for all chemicals... 


acids, salts, pharmaceuticals, 
recovery of industrial waste 


Whatever your material in process may be, Buflovak Equipment 
will provide the way to the most profitable operation. The right 
evaporator, selected from a complete range of designs, can be 
job-tailored for your product. = The Buflovak evaporator line 
includes: Natural and Forced Circulation, Downflow, Agitated 
Film Roto-Vak, Crystallizers, Calandrias, Single and Multiple 
Effects. = For details, write for Catalog 372, Buflovak Equipment 
Division, 1551 Fillmore Avenue, Buffalo 11, New York. 


Butlovak Equipment Division 


BLAV/-KNOX 











Institute of Radio Engineers, na- 
tional convention, Waldorf Astoria 
Hotel & New York Coliseum. 
March 22-24 New York, N. Y. 


Oil Trades Assn. of New York, meet- 
ing, Waldorf Astoria. 
March 23 New York, N. Y. 


New England Gas Assn., annual 
meeting, Statler-Hilton Hotel. 
March 24-25 New York, N. Y. 


Textile Research Institute, annual 
meeting, Hotel Commodore. 
March 24-25 New York, N. Y. 


Material Handling Institute, Inc., 
Pittsburgh Hilton Hotel. 
March 28-29 Pittsburgh, Pa. 


Western Petroleum Refiners Assn., 
annual meeting, Hilton Hotel. 
March 28-30 San Antonio, Tex. 


American Institute of Chemical En- 
gineers, Sa ee ee 
Section, all-day meeti - 2 ara- 
tion Processes, University of Penn- 
sylvania. 

March 29 Philadelphia, Pa. 


American Power Conference, spon- 
sored by Illinois Institute of Tech- 
pola? Hotel Sherman. 

March 29-31 Chicago, Ill. 


American Society of Mechanical En- 
gineers, Power Conference, Sher- 
man Hotel. 

March 29-31 Chicago, Til. 


American Oil Chemists Society, 
meeting, Baker Hotel. 
April 3-6 Dallas, Tex. 


Nuclear Congress, sponsored by En- 
gineers’ Joint Council and Engi- 
neering and Scientific societies, 
New York Coliseum. 

April 3-8 New York, N. Y. 


American Oil Chemists Society, an- 


nual meeting. 
April 4-6 Dallas, Tex. 


American Management Assn., Na- 
tional Packaging Exposition and 
Conference, Convention Hall. 

April 4-7 Atlantic City, N. J. 


Instrument Society of America, New 
Jersey Section, all-day symposium: 
Computers in the Process Indus- 
try, Essex House. 

April 5 Newark, N. J. 


Building Research Institute, Paints 
and Coatings Conference, Statler- 
Hilton Hotel. 

April 5-7 New York, N. Y. 


Instrument Society of America, Na- 
tional Chemical and Petroleum 
Symposium. 

April 5-7 Rochester, N. Y. 


American Society of Mechanical En- 
gineers-Society for Advancement 
of Management, Management con- 
ference, Statler-Hilton Hotel. 
April 7-8 New York, N. Y. 


Ma ment Seminar, b 
Cornell University, SO reed. 
Statler Inn, Corneil’ Campus. 
April 13-26 Ithaca, N. Y. 
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American Society of Mechanical 
Engineers-Institute of Radio Engi- 
neers-American Institute of Elec- 
trical Engineers, third annual 
conference on Automatic Tech- 
niques. Cleveland-Sheraton Hotel. 
pril 18-19 Cleveland, Ohio 


Stanford Research Institute, Sym- 

osium: Chemical Reactions in the 

er and Higher Atmospheres, 
Mark Hovkins Hotel. 

April 18-20 San Francisco, Calif. 


American Society of Lubrication En- 
gineers. annual meeting and ex- 
hibit. Netherland-Hilton Hotel. 
April 19-21 Cincinnati, Ohio 


Oklahoma State University, heat- 
transfer conference. 
April 20-22 Stillwater, Okla. 


National Petroleum Assn., semi-an- 
nual meeting, Cleveland-Sheraton 


Hotel, 
April 20-22 Cleveland, Ohio 


Instrumentation for the Process In- 

— tama sponsored by 
Tex?s & M. 

April 20. -22 College Station, Tex. 


German Industries Fair, Hanover 
Fair Grounds. 
April 24-May 3 Hanover, W. Germ. 


Society of the Plastics Industry, an- 
nual Canadian Section conference, 
London Hotel. 

April 25-26 London, Ont. 


American Society of Mechanical En- 
gineers, Maintenance and Plant 
Engineering Conference, Chase- 
Park Plaza. 

April 25-26 St. Louis, Mo. 


American Society of Mechanical En- 
gineers, Metals Engineering Div., 
AWS Conference, Biltmore Hotel, 
April 25-29 Los Angeles, Calif. 


Natural Gasoline Assn. of America, 
annual convention, Rise Hotel 
April 27-29 Houston, Tex. 


Electrochemical Society, national 


meeting, Lasalle Hotel. 
May 1-5 Chicago, Il. 


Western Joint Computer, Conference, 
Fairmont Hotel. 
May 2-6 San Francisco, Calif. 


Canadian Dept. of Mines and Tech- 
nical Surveys, Conference: Meth- 
ods of Reducing Iron Ores, Lasalle 
Hotel. 

May 3-5 Chicago, Ill. 


Society of Chemical Industry, Chem- 
ical Engineering Group, interna- 
ones Spee on distillation, 


Brighton, England 


Instrument Society of America, In- 
strument-Automation Conference 
and Exhibit, Brooke Hall and Civic 
Auditorium. 

May 9-12 San Francisco, Calif. 


Oklahoma State University, Indus- 
‘rial Operations Analysis Confer- 
ence. 

May 9-11 Stillwater, Okla. 


Southwestern Metal Congress, and 
Exposition, Sheraton-Dallas Hotel 
and State Fair Park. 

May 9-13 Dallas, Tex. 


American Institute of Industrial En- 
gineers, annual meeting, Dallas 
Sheraton Hotel. 

May 12-14 Dallas, Tex. 
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YOU MAKE ANY OF 
THESE PRODUCTS 
WILLIAMS CAN 
HELP YOU WITH 
THE PROBLEMS OF 
PROPER PIGMENT- 
ATION 


ASBESTOS SHINGLES 
ASPHALT TILE 
AUTOMOTIVE FINISHES 
CEMENT PRODUCTS 

CERAMICS a 
CLAY BRICK 
COMPOSITION FLOORS 
ELECTRONIC PRODUCTS 
PAINTS & ENAMELS 
PLASTICS 

PAPER 

ROOFING GRANULES 
STAINS 

stucco 

TEXTILE COATINGS 
RUBBER PRODUCTS 
ROUGES (METAL & GLASS) 
LINOLEUM 

LEATHER FINISHES 
IMITATION LEATHER 
FIBRES 


We have a background of 
over 82 years in helping leading 
manufacturers with their prob- 
lems of proper application of Iron 
Oxide pigments to finished prod- 
uct. If you have a problem, call 
upon our research and develop- 
ment facilities. Here you'll find 
‘‘Pigment Technology at its Best.”” 
As you see, almost every kind of 
industry involved with proper use 
of Iron Oxide pigments has called 
upon us. Why don’t you? See your 
Williams representative . . . or ad- 
dress Dept. 62,C. K. Williams & 
Co., 640 N. 13th St., Easton, Pa. 





*EIRST LINE NEW EQUIPMENT . . 


(Continued from page 112) 
of a remote indicator to deter- 
mine gate position is possible.— 
Vacuum Research Co., San 
Francisco, Calif. 112D 


Roll Crusher 


Addition to standard line 
for highest throughputs. 


ry: Efficient and economical size 
Sy * reduction of a wide variety of 

is materials is the function of a 

: new, 24-in., single-roll crusher. 

ASK THE . Standard construction is carbon 
aie. %y steel, but the machine also 


comes, when required, in stain- 


x less steel. 
Design features’ include: 


sturdy steel hopper; outboard 
bearings and packing glands: 
Specify Aerofin and you specify high efficiency, long pin ytd 2 yas cow 


service life and low maintenance and service costs. and a shear-pin sheave-drive 
; c : assembly that protects the 
Take advantage of Aerofin’s unequalled experience, crusher from damage in the 
production facilities, and materials-testing and design event of overload.—Sprout, 

i ; : ‘ Waldron & Co., Ine., Muncie, 
research — of Aerofin’s complete engineering service at Ind 202A 
the plant and in the field. 


* Aerofin makes extended heat surface exclusively 
— not as a by-product, not as a side-line. 


Aerofin units do the job 


Better, Faster, Cheaper Gas Meter 
Compact unit offered for 


low-capacity service. 


ey Employing rotary, positive- 
Al ERO FIN CoRPORATION ia displacement design, the new 
3M125 gas meter has a flow 
Aerofin is sold only by manufacturers of range to 3,000 cfh. and a work- 
fan-system apparatus. List on request, ing pressure to 125 psig. De- 
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scribed as “just a bulge in the 
line,” the unit can be flange- 
mounted directly in either a 
horizontal or vertical line with- 
out need for additional support. 
High accuracy, low cost and 
straight-through flow construc- 
tion are among the meter’s fea- 
ures. 

Constructed primarily of cast 
iron, and sealed against gas 
leakage by an impregnation 
process, the meter has a weight 
of less than 55 lb. The volume 
register or counter reads di- 
rectly in cubic feet of dis- 
placed gas.—Roots-Connersville 
Blower, Connersville, Ind. 202B 


Duplex Filter 


Plate-and-frame unit can 
filter twice per pass. 


Designated EFS Duplex 
Model, a new filter enables sin- 
gle or double filtration in one 
operation. According to the 
manufacturer, it is ideal for op- 
erations where some liquids re- 
quire both primary and polish- 
ing filtration, while others 
require only a_ single pass. 
Either standard or sludge-type 
inlet frames are offered. 

Liquid-contacting parts come 
with either stainless steel or 
nickel-plated rod materials of 
construction. Size range ex- 
tends from 10 to 100 sq. ft. 
Pump, motor and pressure con- 
trols are optional.—Ertel Engi- 
neering, Kingston, N.Y. 203A 


Polypropylene Block 


Construction material fo- 
prototype fabrication. 


A complete line of polypro- 
pylene block enables users to 
make prototypes of many proc- 





OC 


} 
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FORGED for long life 
PACKAGED for convenience 


The “Forged” in W-S Forged Fittings means dependability under the 
toughest piping-job conditions. ‘‘Forged”’ gives you the added resist- 
ance to pressure, heat, corrosion, shock and vibration needed to make 
your installations long-lived and safe. And W-S Fittings are easily 
installed, with tight fits and perfect alignment... thanks to W-S 
precision machining methods and quality forging techniques. 
Packaging, too, is a W-S brand advantage. Virtually any ‘‘mix’’ of 
fitting types and sizes can be packed in a convenient W-S Case or 
Half-case . . . each type and size in its own carton. 

Specify W-S on your next order. For specifications and Distributor 
locations, write Forge and Fittings Division, H. K. Porter Company, 
Inc., Box 95, Roselle, New Jersey. 


FORGE AND p ATER FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA- 
STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION, PEERLESS ELECTRIC DIVISION; aul Alloys— 
RIVERSIDE-ALLOY METAL DIVISION ; Refractories—REFRACTORIES DIVISION : Electric Furnace Steel— CONNORS STEEL 
DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DiVi- 
SION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A; 
‘ and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, “Nepcoduct” Systems— 
H. K. PORTER COMPANY (CANADA) LTD. 
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PROFIT 
Check the POINTS of DAY 


Gearless PONY MIXERS 


1. FAST, UNIFORM BLENDING of all ingredients 
being mixed. Agitator action insures against ‘‘dead spots” 
and stratification of materials—whether dry mixes, 
pastes or high viscosity liquids. 


2. RUGGED, RIGID, TROUBLE-FREE construction 
makes DAY the standard of dependability. One piece 
cast frame assures absolute rigidity. Geared head motor 
drives agitators and can through roller chain and sprocket. 


3. GUARANTEED PRODUCT PROTECTION from 
grease and oil. No bearings or stuffing boxes in the 
product zone. 


4. QUICK, EASY REMOVAL OF AGITATORS from 
the batch. Counterbalanced head tilts easily by hand- 
wheel. Power tilting optional. 


5. A MODEL FOR EVERY NEED with single motion 
or twin motion mixing action, one or two speed motors, 
in working capacities from 3 to 125 gals. 


Zi! For full details, call in the Day 
: - field engineer in your area or 
write for Bulletin No. 500. 


Mixer shown above, top, is Day Twin Motion 
Pony Mixer, having twin spindles with counter- 
rotating, overlapping blades. Shown immediately 
below is Day Single Motion Mixer. Day hydraulic 
lift trucks, left, and extra interchangeable cans, 
will further speed your production. 


7m 3.H. DAY < 


Division of The Cleveland Automatic Machine Co. 
4926 Beech Street, Cincinnati 12, Ohio 





NEW EQUIPMENT. . . 


ess equipment items such as pil- 
low blocks, bearings, valves, 
laboratory equipment, etc. Eas- 
ily machined, ground, drilled, 
threaded and welded, polypro- 
pylene components are ideal for 
elevated temperature and rigid 
construction service. 

Block sizes range from 1 x 12 
x 12 in., weighing 4.7 lb., to 3 x 
12 x 24 in., weighing 28.2 lb. 
Prices range from $11.75 to 
$63.45 per block.—American 
Agile Corp., Bedford, Ohio. 203B 


Cubie Air Filter 


Fines bypassing main face 
are trapped by sides. 


Substantial savings in filter 
costs are possible with a new 
“cube” replacement air filter. 
While combining high efficiency 
with low pressure drop, the 
ULOK offers a service life at 
least six times longer than con- 
ventional throw-aways and per- 
manent metal-type filters, ac- 
cording to the manufacturer. 

High-capacity filtration of 
ULOK is attributed to the light 
weight Dynel modacrylic filter- 
ing medium, a uniquely proc- 
essed filter batt and open-side 
cube construction. 

In operation, the air stream 
carries dirt onto the front sur- 
face of the downstream face of 
the filter. As dirt builds up on 
this face, air flow shunts to the 
side of the cube. Result of this 
progressive “reverse loading” 
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is a low pressure drop, even 
after collection of several 
pounds of solids. Initial rating 
is 0.04 in. pressure drop at 
2,000 cfm. Several standard 
face areas are available.— 
Union Carbide Development Co., 
New York, N. Y. 204A 


Program Transmitier 


Available with choice of 
several cam drives. 


Built for ruggedness, the new 
Model 7002 pneumatic program 
transmitter with interchange- 
able cams offers a choice of 1-, 
8-, 12- or 24-hr. and 7-day cam 
drives. The instrument will 
handle one or two transmission 
systems, transmit a 3 to 15-psi. 
pneumatic signal, and can be 
used with single or double cams. 

Each unit comes with uni- 
versal mounts—flush or surface 
—and is encased in a dust- and 
moisture-resistant metal cabi- 
net. Transmitters feature 
bridge-type pointer suspension; 
all internal components are 
mounted on the base plate.— 
Daystrom, Inc., Weston Instru- 
ments Div., Newark, N. J. 205A 


Industrial Fans 


Basic design adaptable to 
several wheel styles. 


Exhausting of gases and cor- 
rosive fumes and pneumatic 
handling of granular or fibrous 
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Typical station arrangements 


Remote control for valves 


In recent years, increasing numbers of manual remote con- 
trols have been installed in industrial power plants and on 
nuclear reactors. These systems are popular because they 
eliminate a great deal of hazardous climbing and permit 
relatively inexpensive control of a number of widely scattered 
valves. 

Stow Manufacturing Co. makes a complete line of these 
controls, including: flexible shafting, universal joints and 
geared joints. These controls also include standard remote 
stations, intermediate connections and valve couplings for 
both flexible shafting and reach rods. 

Typical installations of this equipment are shown above. 
Sketch “A” shows a flexible shaft that can be used up to 
100 ft. in length and is available in sizes up 1-5/8” 
diameter. Sketch “B” is an installation using geared joints 
that operate in any angle through 340°. 

For complete design data on all sizes of standard flexible 
shafts, geared joints and terminals, write for Design Manual 
5811. 


STOW MANUFACTURING CO. 


121 Shear Street, Binghamton, N. Y. 





DENVER 


uipment, 


FOR THE CHEMICAL PROCESS INDUSTRY 


DENVER AGITATORS 
AND MIXERS 
| Agitator types available: 
* Turbine-type propeller (to 
© 120’ in tanks to 50’ dia.), 
| slow speed, high speed, air 
> lift, vertical turbine mixers, 
mixer-settier units. 
Write for Bulletin 
No. A2-B2 


; Lab and my scale agitators 
n LG3-B10 





DENVER ATTRITION 
SCRUBBERS 
5 High power input to effi- 
ciently remove sand coat- 
ings, mix dense slurries. 
» Rubber lined or acid-proof 
tanks. Sizes to 56x 56”. 
Write for Bulletin 
No. A-8505 


Lab and pilot scale scrubbers 
in LG3-B10 





DENVER BALL AND 

ROD MILLS 
Offer operation and con- 
vertibility. Wet or dry 
grinding systems. All steel 
construction. Ceramic orf 
rubber linings available. 

| Sizes to 10’x 20’ 
Write for Bulletin 
No. B2-B20 


Lab and pilot scale milis 
in LG3-B10 





DENVER JAW 
CRUSHERS 
Cast steel frame, anti-fric- 
tion side bearings and 
bumper bearings. Manga- 
nese steel jaw and cheek 
> plates. Sizes from 24x 
| 32" to 36" 48”. 
Write for Bulletin 
No. C12-B12 


Lab and pilot scale crushers . 
in LG3-B10 





DENVER REAGENT 
FEEDERS 
Both wet and dry feeders 
available. Let us know your 
requirements. Many stand- 
ard units in stock. 
Write for Bulletin 
F6-B8 


2 No. 
Lab and pitet scale feeders 
; n LG3-B10 





DENVER “’SUB-A”’ 
FLOTATION 


Universal tank with three 
mechanisms: 


© from 16x 16” to 72”x 72”. 
Write for Bulletin 


No. F10-B86 
Lab and pilot scale flotation 
in LG3-B10 





EQUIPMENT COMPANY 
Box 5268, Denver 17, Colorado 
Phone CHerry 4-4466 


DENVER DIAPHRAGM 
PUMPS 


can be adjusted 
while pump is operating. 
Long wearing — 
diaphr 
plex 
and pa. capacity to 
* 1000 g.p.m. 
Write for Bulletin 
No. P8-B12 


Lab and pilot scale 
sapesee pumps 
LG3-B10 





DENVER VERTICAL 
CENTRIFUGAL PUMPS 
For handling frothy liquids 
or coarse, sandy slurries, 
constant or. intermittent 
flow. No packing gland or* 
sealing water. Standard or 
stainless steel construction. 
Capacity to 450 g.p.m. 

Write for Bulletin 
No. P10-BS 


Lab and pilot scale vertical 
cones pumps 





~ DENVER SRL (RUBBER 
LINED) PUMPS 


STOCK. Sizes to 5000 g.p.m. 
ie for Bulletin 
io. P9-B10 


Lab & pit scale SRL pumps 
n LG3-B10 





DENVER SAMPLERS 
Continuous mechanical and 
automatic types for dry, 
solution or slurry sampling. 
Complete sampling plants 
and sample processing 
> equipment. SAMPLERS IN 
= STOCK 
wer Bas Bulletin 
Lab and an scale samplers 
in LG3-B10 





DENVER SCREENS 


For efficient wet or dry 
screening. “True-Circle’ ec- 
i centric action. Sizes to 6’x 
14 in stock. Also Trommel 
Screens in sizes from 30x 
| 60’x 120”. 
‘ Write for Bulletin 
No. $3-B15 


© Lab and pilot scale screens 
J in LG3-B10 





DENVER SPIRAL 
RAKE THICKENERS 
Move settled materials to 
center in one revolution. 
Simple, efficient, heavy-duty 
* gear mechanism for thick- 
eners to 150° dia. Acid 
| proof construction available. 
bergg *: oon a 


Lab & plot i ay thickeners 
n 163-810 





SEE OUR CATALOG ON PAGES 
997-1004 IN CEC. 





NEW EQUIPMENT . 


materials are typical applica- 
tions for a new line of indus- 
trial fans. Three blade shapes, 
a wide range of wheel and inlet 
sizes, and five arrangements to 
meet most requirements are 
available. Maximum wheel size 
is 64-3 in. 

Exhaust wheels have back- 
inclined blades for top effi- 
ciency. For pneumatic convey- 
ing systems, the wheel has 
straight blades; side plates are 
optional. Housings are of sturdy 
steel construction with horizon- 
tal and vertical reinforcement. 
Access doors speed cleaning 
and reduce the cost of mainte- 
nance.—Trane Co., La Crosse, 
Wis. 205B 


Pierced Sheet 


Triples screen life and in- 
creases throughput. 


Conidure, a new pierced-metal 
sheet, lasts up to three times 
longer than perforated metal 
for screening, recovering or de- 
watering operations. Also ac- 
cording to the manufacturer, 
throughput efficiencies with 
Conidure are _ substantially 
higher than possible with per- 
forated metal screens previ- 
ously available. 

Sheet thicknesses range from 
0.014 to 0.079 in.; hole diame- 
ters (trapezoidal in shape) 
range from 0.004 to 0.099 in.; 
sheet thicknesses up to seven 
times hole diameter are possi- 
ble. Several materials of con- 
struction, with many degrees of 


March 21, 1960-—CuemicaL ENGINEERING 





ACID AREA APPLICATION. Safety equipment and clothing are a “must” for personnel in. the acid atmosphere of Dow’s chlorine 
plant at Freeport, Texas. This Super-Seal motor came prepared, too — with Poxeal insulation guarding the stator. 


Nothing... but nothing...stops 
Super-Seal motors 


In a tough acid pump installation, Dow Chemical’s 
Texas Division experienced no end of motor troubles. 
It seemed nothing could stand up in that humid, corro- 
sive atmosphere. Reports Dow: “Even with totally 
enclosed motors, winding failures were frequent.” And, 
they might have added, expensive, 


Then came Super-Seal motors— with amazing Poxeal 
insulation. A durable case of epoxy-resin encloses the 
winding end turns and slot portions of the stator. . . the 
most complete protection ever developed. Result? The 
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Super-Seal motor, after two years of continuous opera- 
tion in the acid area, is as good as ever. So good, in fact, 
that Dow has ordered 150 Super-Seal motors for a new 
chemical plant at Freeport, Texas. 


isn’t it time to revaluate your motor standards? There’s 
a good chance that Super-Seal motors can solve your 
motor problems, too. Contact your A-C representative 
or distributor, or write Allis-Chalmers, General Prod- 
ucts Division, Milwaukee 1, Wisconsin. 


Super-Seal and Poxeal are Allis-Chalmers trademarks. 





sxe THICK 
AQUEOUS 


ADD MARASPERSE® DISPERSANTS 
to make them thinner and easier to handle. 


The Marasperses keep small particles of insoluble solids 
dispersed, won’t let them flocculate or “get together” in 
water. In slurries this means greater fluidity, because 
the smaller particles flow past one another more readily 
than do the larger ones. And in dilute suspensions, it 
means better suspensibility, because small particles re- 
main suspended longer than do the more sizeable ones. 


So, if your products have to be suspended in water for 
use, avoid customer complaints about sedimentation by 
using Marasperses in your formulations. 


Only a little Marasperse is required to achieve a sta- 
bilized dispersion. Usually less than 3% (based on the 
weight of the solids in an aqueous system) will do the 
job for you. Pigment dispersions, for example, need only 
1 or 2% Marasperse . . . likewise, ceramic clay disper- 
sions and dyestuff pastes. What's more, Marasperses 
are inexpensive, too! 


It’s easy to determine whether or not a dispersant can be useful 
to you. A few quick tests in your laboratory will provide the 
answer. Write us about your viscosity or suspensibility probl 
We'll send you suitable Marasperse samples for evaluation, to- 
gether with descriptive literature. 


MARATHON 0K) 


A Division of American Can Company 
CHEMICAL SALES DEPARTMENT 
MENASHA, WISCONSIN 





MARATHON e A Division of American Can Co. 
CHEMICAL SALES DEPT. e MENASHA, WIS. 


Please send Information File No. E-30 [], Samples [] of MARASPERSE for use in 





COMPANY 
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~~ Please attach to your company letterhead. 





NEW EQUIPMENT . 


surface finish are offered.— 
Cross Perforated Metals, Na- 
tional-Standard Co., Carbon- 
dale, Pa. 206A 


Gage Connection 


Permits rotation of gage 
face to any direction. 


A new, leakproof connection 
for pressure gages rotates at the 
top to allow turning of the 
gage’s face for easy reading 
from any direction, even under 
pressure. Tightening or loosen- 
ing of threaded joints (after 
first proper makeup) is unneces- 
sary.—Macco Oil Tool Co., Inc., 
Houston, Tex. 208A 


RIEFS 
BRIEF: 


Variable resistance device, di- 
rectly controls up to 0.25 kw. 
power in response to as little 
as 0.0001 in. mechanical dis- 
placement. Called the Reg- 
ohm Transducer, the instru- 
ment is direct acting, and 
comes as a compact package 
capable of any mounting po- 
sition. Any process or ma- 
chine quantity that appears 
as a change in position will 
move the unit’s actuator to 
initiate control: Bending of a 
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hese pumps like it hot... 


And you'll like the way they handle 
corrosive liquids at up to 550° F, 


Developed with the chemical industry in mind... a 
complete line of tough, durable pumps to handle hot 
and corrosive liquids. Meeting a wide performance 
range, the Model F(B)3 pumps are available in capac- 
ities to 4200 gpm and heads to 500 feet. Rugged design 
assures easy maintenance, long service life. 


To meet precise job requirements, corrosion and 
temperature conditions, various materials of construc- 
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tion are available . . . cast iron, bronze, stainless steel, 
and other alloys. Impeller may be open or enclosed, 
bearing lubrication either oil or grease. And to be sure 
of the right sealing arrangement, you can choose from 
a variety of stuffing box arrangements, including pack- 
ing or mechanical seals, 

Compare the benefits of using these pumps for your 
“thot. jobs” — benefit, too, from Allis-Chalmers ability 
to produce the total unit — single source responsibility 
for pump, motor and control. See your A-C pump 
specialist or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. A-1273 
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3 years of soil removed from 
55-ft. ethylene scrubber tower 
by Oakite chemical circulation 


What’s the fastest way to clean a 55-foot tower? 

A midwest chemical plant had this problem recently 
on an ethylene scrubber tower with an accumulation 
of three years of iron oxides, oil deposits and sludge. 

The local Oakite man analyzed the soil and recom- 
mended a specialized cleaner to be circulated through 
the tower. He also recommended the most efficient solu- 
tion strength, temperature, and gpm of circulation. He 
remained on hand for consultation during the hook-up 
and while cleaning was in progress. 

Fifteen hours of chemical circulation followed by six 
hours of rinse removed every trace of soil. The tower 
was three years younger...and at a fraction of the 
cost of manual reconditioning. 

On any cleaning problem — towers, tanks, pumps, 
compressors, exchangers, lines, fittings, valves — call 
your local Oakite man. Or write for literature and 


details to Oakite Products, Inc., 16H Rector Street, 


New York 6, N. Y. 


MRiALS 


Export Division Cable Address: Ookite 
in our 51st year 


Technical Service Representotives in Principal Cities of U. S. and Canada) 





NEW EQUIPMENT... 


heat-sensing bimetal; fluid 
pressure on bellows; etc.— 
Electric Regulator Corp., Nor- 
walk, Conn. 208B 


Repetitive operation (high- 
speed) is now an option for 
all PACE 231R analog com- 
puters. Addition of this fea- 
ture provides the computer’s 
operator with a highly accu- 
rate, extremely versatile 
means of solving a variety of 
engineering problems that 
would be difficult through 
“real time” techniques alone. 
Solution appears as a continu- 
ous plot on the 17-in. display 
screen.—Electronic Associ- 
ates, Ine., Long’ Branch, 
N. J. 210A 


Liquid-level control features a 
new, low-cost design in which 
all parts of the control in con- 
tact with liquids or vapors are 
nonmetallic. Polyvinyl chlo- 
ride is the material of con- 
struction used in Magnetrol 
Models NM-1 and NM-2. Use- 
ful for specific gravities of 
0.70 or above, the devices are 
capable of service at 100 psi. 
and 70 F., or 50 psi. at 140 F. 
—Magnetrol, Inc., Chicago, 
ill. 210B 


Equipment Cost Indexes... 


Dec. 
1959 


Industry 
Avg. of all j 231.0 
Process Industries 


Cement mfg. ......+ A 231.1 
Chemical : 239.0 
Clay products . 224.6 
Glass mfg. ; 225.6 
Paint mfg. ‘ 228.7 
Paper mfg. ....+ee. . 230.2 
Petroleum ind. ...... E 233.6 
Rubber ind. ........ ‘ 236.5 

Process ind. avg... ; 235.4 


Related Industries 


Elec. power equip... . 242.1 
Mining, milling : é 240.4 
Refrigerating . 267.3 
Steam power t 223.9 


Compiled quarterly by Marshall and 
Stevens, Inc. of Ill, Chicago for 47 dif- 
ferent industries. See Chem. Eng., Nov. 
1947, pp. 124—6 for method of obtaining 
index numbers; Feb. 23, 1959, pp. 149-50 
for annual averages since 1913. 
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ALLIS-CHALMERS 


Imagine! A package this small 


contains the spare parts for your Ro-Flo compressor 


A spare parts kit you can hold in your hand — dramatic 
evidence of the continuous, trouble-free performance 
that is yours with a Ro-Flo compressor. 

You need fewer spare parts because thére are fewer 
moving parts to wear out. No pistons, no valves, no 
connecting rods. Besides the bearings and seals, which 
all units have, only the rotor blades are exposed to 
normal wear, and rotary design compensates for it — 
automatically, by centrifugal force. Average blade life 
is two to three years, and when finally worn, blades 
can be replaced in one simple operation. 
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Smooth rotary motion of the Ro-Flo compressor 
eliminates the vibration and pounding shock of recipro- 
cating units — and the necessity for expensive, heavy 
foundations. A slab is enough. Smaller units can be 
mounted directly to the floor. 

Two-stage Ro-Flo compressors are built in twelve 
sizes to handle from 250 to 1800 cfm at pressures from 
60 to 125 psig. Single-stage units up to 50 psig, from 
40 to 3000 cfm. Ask your A-C representative for de- 
scriptive literature, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin, a-1270 
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The Company 
that cares enough 
to give you 
re best! 


Massco-Grigsby 


PINCH 
VALVES 


RUBBER, NEOPRENE 
for Corrosion and Abrasion 


@ 1’ to 14” inside diameter. 
@ Pressures to 150 psi. 


© Temperatures to 200° F. 
PETC: SEN 
Patented “hinged” 
sleeve. Recesses serve 
as “hinges” during 
compression; reduce 
strain and permit 
tight closing. 


Cannot leak or stick. 


No working parts 
in contact with pulp 
or liquid; no 
packing glands. 


Unobstructed flow eliminates 
high friction loss. 


Remote control available. 


Can be equipped for automatic 
regulation. 


alti. 


Split flanges and patented 
Flex Seal ends assure perfect 
seal. 


Closing mechanisms... 

manual handwheel; handwheel 
with chain and sprocket 
reduction unit; electric worm gear 
motor reducer; chain operated 
torque arm reducer; hydraulic; 
air-hydraulic. 


WRITE FOR NEW CATALOG... 


Manufacturing Division 








. ay ’ ' Samm petanimpne erento atine 


Chemical reactor: The hand that turns the profit. 


For the Process Designer 


REACTION KINETICS FOR 
CHEMICAL ENGINEERS. By 
Stanley M. Walas. Mc- 
Graw-Hill Book Co., Inc., 
New York. 338 pages. 
$9.50. 


Reviewed by Charles N. 
Satterfield, Department of 
Chemical Engineering, 
Massachusetts Institute of 
Technology, Cambridge, 
Mass. 
The cost of a modern chemical 
plant is chiefly in its unit opera- 
tions equipment, but its profit- 


has been attested to by the re- 
cent rapid increase of publica- 
tions on applied kinetics and the 
postwar appearance of several 
books in the field. 

Walas focuses his treatment 
from the viewpoint of the proc- 
ess designer, and indeed this 
book might more descriptively 
have been entitled, “Process De- 
sign of Chemical Reactors.” 

There is much here to be ad- 
mired. The book is well organized 
and the literature coverage is 
thorough and up-to-date. Many 
real design problems are worked 
out in detail to illustrate design 


MINE AND SMELTER SUPPLY-CO. ability is largely determined by 
what happens in the small unit 


labeled “chemical reactor.” This 


3800 RACE STREET + DENVER, COLORADO methods. The large number of 
unsolved problems at the end of 


OFFICES AND AGENTS IN PRINCIPAL CITIES 
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SCOPE in INDUSTRY 


SSaclNipaeselhnitnee ALLIS-CHALMERS 





_ Roller-type 
'  Granulating Mill 


| 


| 
hes 


é Vibrating Screen 


. 


CONVERT FINES 


to high-quality granules with 
a complete processing circuit 


The Allis-Chalmers compacting process can turn 80 to 90% of 
your present waste fines into salable granules. : . often of higher 
quality than the granules produced in your original process. 
For example: Tests on products reconstituted by the Allis- 
Chalmers system have shown compacted granules to have better 
controlled solubility, more uniform particle size, better “eye- 
appeal” and freer flow. 

Here’s how fines are recovered: Waste or fine salts from the 
original process are fed into a compacting mill. The mill me- 
chanically densifies the fines into flakes. Flakes are then granu- 
lated by a roller mill—separated and sized by a vibrating screen. 

For more information, get Bulletin 07B8836 from your A-C 
representative or write Allis-Chalmers, industrial Equipment 
Division, Milwaukee 1, Wisconsin. 


A-1191.C 
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| modern 
a4 mixer 
| with 


| power 
shearing 


: 


Finer, faster blending, dispersing 
and homogenizing is now possible 
with Shear-Flow’s new Model RL 
Hi-Shear Head. Finely spaced dual 
impellers induce considerable shear- 
ing action and high pumping pres- 
sures that rapidly reduce particle 
size for superior material mixtures. 


Greatly reduces mixing time 
Uniform circulation—no vortex 
Emulsifies immiscible liquids 
Controllable flow pattern 

All parts stainless steel 

Chemically inert seals 

Handles viscous materials with ease 
No operating Torque 

Disperses, blends, homogenizes 


Pas 
. 


GABB SPECIAL PRODUCTS INC, 
Windsor Locks, Conn. 


( Have representative call 
([) Send more information 


Name 





Position 





Co. & Address 











BOOKSHELF . 


the chapters, frequently involv- 
ing recent data from the litera- 
ture, will be welcomed by in- 
structors using this as a text. 

Novel features of the book in- 
clude a chapter on heterogeneous 
reactions (in contrast to hetero- 
geneous catalytic reactions), ma- 
terial on fluidized beds, and 
treatment of simultaneous gas 
solution with chemical reaction. 
A descriptive chapter on indus- 
trial reactors, which includes a 
considerable number of line 
drawings of pieces of equipment 
reminds the reader that the flow 
patterns of heat and mass are 
in fact far more complex than 
those implied by the squat blocks 
and thin rectangles by which 
chemical reactors are usually 
represented on flow sheets. 

The principal reservation of 
this reviewer concerns the de- 
cision of the author to treat the 
fundamental concepts of reaction 
kinetics in brief and superficial 
fashion. Perhaps, as the preface 
states, these “are not of imme- 
diate value to the practical de- 
sign of industrial reactors.” 
However, they do determine in 
what way and how precisely we 
are entitled to formulate the re- 
action rate in the first place. 

Chemical engineers concerned 
with research and development 
on new reactions and analysis of 
old ones will need a clearer and 
deeper insight into how chemical 
reactions — both homogeneous 
and heterogeneous—actually go. 

The profession still needs a 
treatment of what might be 
called “Applied Chemical Kinet- 
ics’”—the area lying between the 
more esoteric (to us) interests 
of the physical chemists and the 
direct design of reactors. For 
the process designer, however, 
the present book will be his most 
useful reference on kinetics and 
he will profit from the author’s 
unusual combination of extensive 
experience in process design cou- 
pled with many years of teach- 
ing. 


In Search of a Process 


FREQUENCY RESPONSE FOR 
PROCESS CONTROL. By 
William I. Caldwell, Ger- 
aldine A. Coon and Leslie 
M. Zoss. McGraw-Hill 
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einman Unipumps save space, 
save weight, save costs 


The Weinman Unipump in the photo above de- 
livers 250 g.p.m. against a total dynamic head of 85’. 
Yet, as you can see, overall length doesn’t exceed 
26%4”. Casing, normally cast iron, is also available in 
special alloys. 


Efficient, compact Unipumps are available in ca- 
pacities from 10 to 1700 g.p.m. Closed back design 
eliminates need for a second wearing ring or stuffing 
box water seal. They are probably the easiest-to-install 
pumps ever designed. You can mount them horizon- 
tally, vertically or at an angle and they will give long 
service at low maintenance cost. 


You will want full performance and dimensional 
information about these versatile pumps. Call your 
Weinman pump specialist. He’s in the Yellow Pages. 
Or, write us for Bulletin No. 300. 


Two 3G25-2 Wein- 
man Unipumps 
circulate brine in 
refrigerating plant 
for Rockefeller Cen- 
ter Skating Rink, 
New York City. 


MFG 


“WEINMAN PUMP ~~ 





BOOKSHELF . . . 


Book Co., Inc., New York. 
390 pages. $11.50. 


Reviewed by Charles R. 
Armstrong, Applied Phys- 
ics Section, Manufactur- 
ing Department, Sun Oil 
Co., Newtown Square, Pa. 


A once-through reading of this 
book, by experienced instrument 
men, will convince them that the 
art of process control is now a 
science. The newcomer in proc- 
ess control will find the book to 
be a clear and well presented 
text, the theories of which can 
be applied to any practical con- 
trol problem. 

The book is presented in two 
parts—basic theory and applica- 
tions. In the first part, funda- 
mental definitions of the con- 
troller and the process control 
loop will enable the instrument 
engineer to effectively describe a 
control system, thereby leading 
to more rigid techniques in the 
design of a control loop than has 
been accomplished in the past. 
The basic theory is complete and 
clearly presented. Some parts 
are so well covered that this 
reader tended to skip details. 

The applications are quite in- 
teresting and easy to follow. An 
instrument without a process 
would be a useless tool; there- 
fore this section of the book is 
very important. 

Unfortunately, problems en- 
countered in every-day engineer- 
ing are not as easy to describe 
as those presented in this book. 
Somewhere along the line a 
reader should be made to realize 
that the process, not the instru- 
ment, is the most important part 
of a control loop. With this un- 
derstanding, a student could then 
feel encouraged to peruse other 
literature for a solution to a par- 
ticular problem, instead of de- 
pending only on the devices de- 
scribed in this book. 


MORE NEW BOOKS 

Gas PurRIFICATION. By Arthur L. 
Kohl and Fred C. Riesenfeld. 
McGraw-Hill. $15. 


PETROLEUM PRODUCTS HANDBOOK, 
Edited by Virgil B. Guthrie. Mc- 
Graw-Hill. $18.50. 


PLANT GROWTH SUBSTANCES. By 
L. J. Audus, Interscience. $10. 
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Hagan PowrMag Analog Computer Control 
simple as mm 








oe 
2 
Bis scammers cunoni tactician al 


PowrMag systems embody the highest degree of flexibility. Simple, 
efficient electrical design utilizing long-lived and trouble-free solid 
state components, and rugged mechanical construction suit the 
system for a variety of industrial process control applications. 


1. Magnetic Control Unit 


This magnetic amplifier, operating om 1-9v DC, may be used 
individually, as a single 2 or 3 mode controller, or as one element 
in a large system. Each contro! unit may be removed from the 
front of the panel for easy interchangeability. The basic unit is 
easily converted to other modes by the addition of interchangeable, 
plug-in circuits for all common control operations. Inventory is 
reduced to the one basic unit. Unaffected by shock or vibration, 
PowrMag has no moisture, dirt, leakage or freezeup problems— 
3.5 watts of unregulated 110v, 60 cycle AC. Size—514” x 514”. 


2. Remote Control Station 


These stations provide for remotely established set points and 
required manual control operations. Full station may contain two 
single or ganged potentiometers, one switch and two meters. Size— 
214” x 514”. Half stations available with set point, bias or ratio 
dial and output signal indicator. Size—214” x 314%”. Each station 
uses 12-wire, color-coded electric cable with MS-type connector. 
Front mounting and removal make it ideal for the compact con- 
sole installations required for centralized control. 


3. Patchboard 


Interconnecting the system in any desired manner, via color-coded 
electrical cable, the patchboard requires no solder connections or 
terminal boards—all connections are made by special taper pins. 
Each connection is identified by an alphanumeric combination. 
Numbers, run vertically, identify the components in the system, 
such as magnetic amplifiers, controllers, transducers, etc. Letters, 
run horizontally, identify the connectors leading into the patch- 
board. DC. control power bus is in the center section—no AC 
voltages are used in the patchboard. 

Easy front access permits simple changing of operations. Addi- 
tional loops or components are readily added to the system. 

A letter or phone call will bring you complete information on 
the PowrMag system. Ask for Bulletin MSP-163. 


HAGAN 


CHEMICALS & CONTROLS, INC. 


HAGAN CENTER, PITTSBURGH 30, PENNSYLVANIA 





D 


HAGAN DIVISIONS: CALGON CO. — HALL LABORATORIES — BRUNER CORP. 
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Since 1920 


Specify a 


Liquidometer Gauge 


Easy to read as a clock. A Liquidometer 
Gauge indicates the exact level at all times 
... Shows it at a glance. And gauge operation 
is completely automatic —as far as 250 feet 
from the tank — without need for auxiliary 
power of any kind. 

A Liquidometer Tank Gauge measures 
virtually any liquid. It’s simple to install -- 
requires no maintenance. Many have pro- 
vided over 30 years of efficient, dependable 
service. All are approved by Underwriters’ 
Laboratories and Factory Mutual. 

Whether your gauging needs require an 
automatic Liquidometer Gauge, a hydro- 
static Levelometer or a tank-site-indicating 
Direct Reader, you'll get the best by speci- 
fying Liquidometer, For complete details 
write Dept. Q 


omelets 


> 
° 
2 


THE LIQUIDOMETER corp. 


LONG 
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ISLAND CITY 4. 


NEW YORK 








Con: BLS Salary Survey 
Sir: 

There are certain aspects of 
your article, “A New Yardstick 
for Measuring Your Pay” (Jan. 
11, pp. 120-122), that deserve 
further discussion. 

Presumably the basic reason 
for the expanded Community 
Wage Surveys of the Bureau of 
Labor Statistics is to equip the 
Federal Government with data 
to assist in re-evaluation of its 
pay structure, The objective of 
revising government salaries of 
engineers—as well as_ other 
white-collar workers—to cor- 
respond more closely with those 
prevailing in other employment 
areas is certainly long overdue. 

However, there is no clear-cut 
relationship between this need 
and the expanded survey. The 
government has available con- 
siderable data from many 
sources on which to base salary 
schedule revisions. The fact that 
substantial changes in salaries of 
government-employed engineers 
have not been made indicates 
government’s inability to make 
the necessary adjustments, 
rather than absence of necessary 
information. 

The distressing fact is that de- 
cisions concerning the program 
were apparently reached without 
any consideration of non-govern- 
ment organizations and activi- 
ties, such as the EJC salary sur- 
veys. As far as we know, no 
opportunity was provided for a 
discussion of government needs 
and how these might be accom- 
modated by existing studies or 
on any aspect of cooperative ef- 
forts between government and 
private agencies. 

Thus a massive and costly sur- 
vey will be superimposed on ex- 
isting programs without consul- 
tation or notice. Employers are 
asked to contribute more of their 
time and effort to provide infor- 
mation to suit the government, 
and the taxpayer is asked to pay 
the bill. 

L. K. WHEELOCK 
Engineers Joint Council 
New York, N. Y. 
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Restrictions on Wood 
Sir: 
This is in reference to your 
article on “noncombustible” wood 
(Nov. 16, pp. 216-220). “ . . 
The comments in the article Fo M D S 0 
are not wholly correct. We con- f aximum | pers nl 
sider properly impregnated lum- 
ber which has been tested and 


approved by Factory Mutual . 
Laboratories as a material of low of li C e In OTe dl | p nts 
combustibility. As such it en- : 

joys recognition for limited ap- 
plications on a par with the 
recognition accorded noncom- 
bustible construction. 

However, there are certain re- 
strictions. We would call atten- 
tion particularly to the limit of 
10,000 to 20,000 sq. ft. which has 
been established for roof-deck 
construction where supporting High intensity mixing for the thorough and constant dispersion 
members have no greater com- of trace ingredients . . . Dispersions with the Entoleter Impact Mill 
bustibility than the deck itself utilizing BASIC CENTRIFUGAL FORCE are complete and uniform 
and where the occupancy is non- within the closest tolerances in both batch and continuous processing 
combustible and _ unlikely to a : 
oy of dry materials and aqueous suspensions. 
change. 

Even in other applications 
where fire-retardant treated lum- TYPICAL APPLICATIONS 
ber is considered acceptable, the 
occupancy, in particular the ab- @ Dispersion of dye in cement 
sence of combustibles in the oc- 
cupancy, is an important con- 
sideration. 


@ Dispersion of high potency insecticides 
in bulk mixtures 


W. H. McPHERSON . eine 
Factory Mutual Eng. Div. @ Color dispersion in household detergents 
Norwood, Mass, @ Thorough mixing of additives in prepared foods 


@ Intimate blending of pigments in dry paint, plastics, etc. 


Add: Isotope Supplier So ih. WHAT CA 
Sir: ara —_— 

U.S. Nuclear Corp. seems in- 
advertently to have been omitted aa . . 
from your list of companies sup- —_ . 
plying radioisotopes (Nov. 16, : DO FOR YOU? 


1959, p. 104). 
We can supply Co-60, H-3, Give us your dispersion specifications. 


Kr-85, I-131, Cs-137, Pm-147, A CentriMil Series 27 We'll run a free test and show you 
C-14 and Sr-90 in many different Heavy Duty convincing results. 

forms (gases, solutions, capsules, 
etc.). Typical prices are: $20/ 
curie for H-3 gas, $2.25/milli- 

curie for I-131 solution and $25/ E Ni T oe iL E T E & i | C$ 
curie for standardized sources of ee 
Sr-90. DIVISION OF AMERICAN MANUFACTURING CO., INC. 
U.S. Reng og Goupermne P.O. Box 904 * New Haven 4, Connecticut 
Burbank, Calif. 
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TOLEDO SCALES that |PRINT 














Complete Weight Records 


for You stave 





- « » THE ANSWER to prevent 
“guesswork” and errors in cost control! 








BENCH SCALE PORTABLE SCALE 
© 


FLOOR SCALE 





Toledo Printweigh Scales are 
available in a wide range of models, 
including Portable, Floor, and 
Bench types as illustrated; also 
Built-in, Hopper, Overhead Track 
and Motor ruck types. 











Human errors in reading, remembering and 
recording weights are eliminated with Toledo 
Printweigh ‘‘400”’ Scales. They’re the surest 
way to satisfy your requirements for weight 
records that are complete and indisputable. 

Weights are printed in full figures, even 
when unit weights are used. Choice of printing 
on 8%” x 11” forms, or on tickets; also on 
strips. Weight data may be transmitted 
electrically for recording on remote adding or 
other office machines. ‘‘Memory’’ feature 
available for printing weight data, even after 
load is removed. 

Toledo Printweigh ‘‘400” Scales give new 
flexibility and efficiency in weighing . . . to 
cut costs, guard quality, prevent profit-steal- 
ing weighing errors. Ask your Toledo repre- 
sentative for the full story on Printweigh 
Scales, or WRITE TODAY FOR BUL- 
LETIN 2017. TOLEDO SCALE, Division 


of Toledo Scale Corporation, Toledo 12, Ohio 
(Toledo Seale Co. of Canada, Ltd., Windsor, Ont.) 


““MISFIT’’ SCALES MULTIPLY COSTS 

Scales can become ‘‘misfits” as a result of changes in plant layout, materials 
handiing, inventory controls, value or quantity of materials weighed. If this has 
happened in your plant, the results can be costly. For example: weighing errors, 
production bottlenecks, materials handling inefficiencies. Be sure your scales 
are adequate for the job. Ask your Toledo representative about a scale adequacy 
check in your plant, or send for the Toledo Weight Fact Kit. 


ea T Oo L E D oO” a ies eae 
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TIMELY 
HELPFUL 
PREE . . 


Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard. 


Here’s what's available: 
More information on any ad- 
vertised products or service; 
Latest technical literature (p. 
224; Additional details on 
new chemicals and equipment 
described in this issue (pp. 
102-112). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
way to keep up-to-date with 
what’s new in processes anc’ 
products. 


And why not take advan- 
tage of our offer of a free 
reprint for your files. Just 
put a check mark in the free 
reprint box on the card. 


Chemical 


Engineering 


Reader 


Service 


STARTS 
RIGHT 
HERE 
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For COMPANY: 
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Help Yourself... 


The postcards above can now bring you technical help, latest 


literature, expert guidance. Tear one out and, as you read this 
issue, circle numbers when you want more information. You'll 
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MUELLER BRASS CO. Streamline: 
COPPER TUBE AND FITTINGS 


Streamline Copper Tube and Solder-Type Fittings 
make a tight, sanitary system with clean, un- 
obstructed joints that withstand jars and vibra- 
tions. Streamlinetubeand Aitings ere lightweight, 
(longer lengths can be conv tly handled 
eliminating many fittings); resist eowesive acids, 
clogging, will not rust. Products available in- 
clude K, L, M and DWV copper tube as well as - 


both cast and wrought solder-type fittings in a Aorta y 4 mene rem "Pe apertiea. 

shipping information uses for 

complete range of sizes. acetone are listed in a new data 

sheet now available. Material is 
peaseseee ey? employed widely as a solvent. 

113-114f *U. S. Industrial Chemicals 


ree. Pm , ee... coesaed 
pie” on of the definitive “Chemistry 
MUELLER BRASS CO. PVC erento of Acrylonitrile” is available. In- 


cludes new applications in plastics 


& surface coat: etc. 
RIGID PIPE AND FITTINGS & surface coatings, Cte. Go, 














Chemicals 


PVC for industrial piping withstands shock, 
impact, vibration and twisting; can be used at 
higher pressures than other similar materials. 
PVC resists corrosive action of water, oil, alka- 
line or salt solutions, gases and a wide variety 
of acids. Economical, lightweight, PVC is fabri- 


cated in 20’ lengths;.14” through 3” sizes. 


MUELLER BRASS CO. 
VALVES OF ALL TYPES 


Streamline valves are ruggedly designed and 
built to give years of trouble-free service. They 
are made of non-porous, cast red brass and all 
working parts are precision machined for per- 
fect alignment of seating surfaces. Positive seat- 
ing is further assured by tough composition 
discs. Complete range of sizes and styles in- 
cludes compression stops, gate, globe and swing 
check valves, boiler drains and sill cocks. 


Write today for complete information on Mueller 
Brass Co. products for any industrial piping 
system. 


SCS HEH EEE EEE HEEEEEEEEEHHEEEEHHEEHE 


282 


MUELLER BRASS CO. 


PORT HURON 51, MICHIGAN 





Active 
Aluminus for the Petroleum & 
Chemical industries. New technical 
brochure gives complete information 
on new special alumina products. 
225 *Kaiser Chemicals Div. 


Bulletin on wood 
particle binder resins indicates pos- 
sible uses of melamine urea and 
resins in wood flour molding and in 
electrical yee fabrication. 
224A American Cyanamid Co. 


Boron Trifluoride Technical data 
on the ac agg | and typical uses 
of B&A Boron Triflu le gas or 
any. *. Log comnplanes listed. Avail- 


a. Allied Chem., Gen. Chem. Div. 


Chemicals Data sheet sheds new 
light on the reactivity of Triallyl 
Cyanurate & Daillylmelamine. In- 
cludes typical copolymerization & 
ig mage yen 9 techniques. 

- *American Cyanamid Co. 


Brochure describes prod- 
ducts and services; covers r an- 
ization of three sister firms. ts 
46 chemical and metallurgical prod- 
ucts for manufacturing. 
224B Vitro Corp. of America 


Monsanto Chemical Co. 


*From advertisement, this issue 
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Citric Acid is water soluble, easy 
to handle, & non-toxic. Tech. Bul. 
102 contains information about the 
use of Citric Acid for cleaning 
stainless steel equipment. 
103 *Chas. Pfizer & Co., Inc. 


Coatings Engineering data sheet 
describes Nicrocoat process for oxi- 
dation, corrosion and abrasion re- 
sistance. Discusses physical, chemi- 
cal and fabrication properties. 
225A Wall Colmonoy Corp. 


Diatomite Each grade of Celite 
diatomite has its own distinctive 
particle size distribution. Assist- 
ance with specific filtration or min- 
eral problems is available. 

128 *Johns-Manville 


The Marasperses keep 
small particles of insoluble solids 
dispersed. Only a litte Maras 
is required to achieve a stabilized 
dispersion. File E-30. 

208 *Marathon Div. of American Can 


DL-Methionine Patients with 
chronic peptic ulcer were treated 
orally with the essential sulfur 
amino acid, DL-Methionine (3-6 
Stag pg with Be results. 
13-114b *U.S. Industrial Chemicals 


Elastomer H lon is resistant to 
corrosive chemicals, abrasion, ozone, 
sunlight, weather, etc. Additional 
information & subscription to 
Elastomers Notebook. 

127. .E.I.du Pont de Nemours & Co. 


Epoxy Resins Three new epoxy 
resins that display novel structure, 
reactivity and curing characteristics 
described in booklet that tells how 
these resins are different. 
225B FMC Chemical & Plastics Div. 


Ethyl Alcohol supplier U.S.I. has 
been operating vinegar test gener- 
ators since 1932; helps customer 
with gg anew studies production 
variables, keeps industry informed. 
113-114a *U.S. Industrial Chemicals 


Flameproof Paints Pamphlet de- 
scribes use of chlorinated rubber 
‘with resultant film tough and hard 
enough to hold the total load of 
fire-fighting pigments. 
225C Hercules Powder Co. 


*From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s numbér on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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CHEMICALS 





Eaton-Dikeman filter papers 


help National Foam System 
fight fire effectively 


“Fire fighting foam liquids must be free from all suspended solids to insure 
chemical stability and satisfactory performance in the equipment in which 
they are used. We believe our Aer-O-Foam fire fighting foam liquids are 
the cleanest in the world,” says D. N. Meldrum, Chemical Director, 
National Foam System, Inc., West Chester, Pa. 


At National Foam, natural protein is hydrolyzed in an alkaline medium 
and further treated to extract foam stabilizing fractions from the protein. 
The digested material is filtered through Eaton-Dikeman filter paper grade 
953 laid over cloth on a 36” Sperry press to remove undesirable fractions 
and solid residual material. The use of E-D filter paper with the cloth filter 
gives National Foam two advantages: (1) a much higher degree of filtra- 
tion than would be possible with cloth alone, and (2) production costs are 
cut because the filter cake is built up on the inexpensive filter paper, allow- 
ing the more expensive filter cloth to be re-used. 


Filtering protein extracts in manufacturing fire fighting foam liquids may 
not be your particular problem, but whatever you filter, chances are you 
can do it better, faster and at less expense with one of Eaton-Dikeman’s 
many grades. Why not talk it over with an E-D filtration expert. He will 
be happy to help you find the right paper for your particular requirement. 
In the meantime, send for a FREE sample folder of quality E-D papers today. 


THE EATON-DIKEMAN COMPANY 


Filtertown 


MOUNT HOLLY SPRINGS, PENNSYLVANIA 
“First with Filter Paper exclusively." 








LITERATURE . . . 


Fluorcarbon Resins Teflon TFE 
resins are rated for continuous dut; 
up to 500 F. Engineering data 
further applications that may sug- 
est uses in your processes offered. 
05 *E.I.du Pont de Nemours & Co. 


Fluorine A new fluorine booklet, 
“Handling Fluorine and Fluorine 
Compounds,” goes into detail on 
fluorine corrosion, = suggests 
means of overcoming 
32 ntornntiebal Nickel, Co. 


Fungicides and Bactericides 
eet describes problems in preven- 
ion of bacteria, fungi and mildew 
attacks. Includes information on 
mildewcide-preservative for paints. 
226A Metalsalts Corp. 


Furfuryl Alcohol Resins are infus- 
ible, insoluble polymers when cured. 
Have low porosity. Information 
about uses, physical data & chem- 
istry in Bulletin 205. 

97 *The Quaker Oats Co. 


Halogenation Review Bound re- 
rints of series of reviews based on 
uorine, a bromine and 

iodine by Dr. E. T. McBee, Chemis- 
try Dept. of Purdue University. 
226B ° Columbia-Southern Chem. Corp. 


Heavy Chemicals Per capita con- 
sumption of Clorine, caustic, soda, 
sulfuric acid, and ammonia has 
been growing steadily since 1939. 
Statistics have been assembled 
113-114c *U.S. Industrial me 


Indium Bulletin HP-100 describes 
three grades of high purity indium 
ingot covering a purity range from 
99.9% to 99.999%. Includes various 
a r. plications. 

26C High Purity Metals, Inc. 


Magnesium Oxide Only MgO pro- 
duced by thermal decomposition. 
High resistivity and refractory 
prperces at relatively low cost. 

etails available. 

37 *International Minerals & Chemical 


Pharmaceuticals. ..... 1960 catalog and 
price list of biochemicals and radio- 
chemicals. Includes atomic weights, 
buffer tables, filter selection of 


colorimetry. 
226D Subet Laboratories, Inc. 


Plastics Packaging Suppliers 
page directory lists in alphabetical 
order custom and proprietary plas- 
tic packaging molders and extruders 
in the United States. 
226E Koppers Co., Inc. 


Polyethylene production in 1959 
estimated at over a billion pounds. 
The one billion pound mark was 
passsed by two materials, polyeth- 
ylene and vinyl. 
113-114d *U. 3 Industrial Chemicals 


Polyethylene Printing Well detailed 
booklet gives extensive information 
on treating of and printing on 
polyethylene. Seven schematic dia- 
grams illustrate methods. 
226F U.S. Industrial Chemicals Co. 


Polypropylene Polymer Data folder 
on heat resistant, tough material 
with low specific gravity character- 
istics includes detailed information 
on properties and uses. 
226G AviSun Corp. 


Protective Coatings......Brochure de- 
scribes number of protective main- 
tenance coa system; matches 
them with application problems. 


Includes data on 69 
226H The Siidden Co. 


*From advertisement, this issue 
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Refrigerant CO: for refrigeration 
is available as dry ice approx. 275 
BTU/lb. and as liquid @ O F. 
approx. 130 BTU/lb. Additional 
information on request. 

253 *Olin Mathieson 


Silica Aerogel Amazingly low ther- 
mal conductivity of Santocel 
discussed in bulletin that contains 
product descriptions of chemical, 
structural and physical properties. 
227A Monsanto Chemical Co. 


Sodium Reduction Process 
route to thorium which yields the 
metal at 99.8% purity, with an oxy- 
gen content of 200-500 ppm. has 
been developed 
113-1l4e *U.S. Industrial Chemicals 


Sodium Borohydride is easily used 
with complete satety in standard 
pn ee” It is shipped in ly- 

ene-lined, 55-gal. drums. Com- 
lete information. 
01 *Metal Hydrides Inc. 


Solvent Methyl ethyl ketones 
strong solvency for lacquer resins 
has made it a favorite with formu- 
lators. Technical assistance & more 
information on request. 

Cover *Sheli Chemical Co. 


Surface Active Agents 24-page 
catalog describes each product by 
trade name, active ingredient, per- 
cent activity, physical state, specific 
applications and properties. 

Onyx Oil & Chemical Co. 


Urea, Biuret Formation from 
sults of a recent study undertaken 
to help fertilizer formulators con- 
trol the presence of this harmful 
chemical are available 
113-114¢g *U.S. Industrial Chemicals 


Urethane Brochure contains charts 
showing physical properties, appli- 
cations and advantages of Daycol- 
lan, a cast of solid urethane that 
may be molded or machine finished. 
227C The Dayton Rubber Co. 


Construction Materials 


Aluminum Bronze Alloys Bulletin 
describes physical and chemical 
properties of 9 major grades. Metal 
shows high resistance and is non- 


mognet c. 
227 Ampco Metal Inc. 


Carbide Nozzles are designed in 
a broad range of shapes & sizes, 
for varying applications. Booklet 
B-111-A, “Properties of Kenna- 
metal” is offered. 
234 *Kennametal Inc. 


Ductile Iron Manual describes how 
can get steel strength in regu- 
ators & control valves. Shows how 
ductile iron is produced, shows fea- 
tures, specifications, etc. 
BR252 *OPW-Jordan 


Iron Oxide Pigments Research and 
_— ment facilities.to help you 

e problems of proper pig- 

ph Assistance available on 


aaa : 
20 *C. K. Williams & Co. 


Packings Lattice-Braid teflon 
packings are strong, long-lasting, 
chemically inert. Wit istan temper- 
atures ranging from —120 F to +500 
F. Catalog AD-131. 
30-3la *The Garlock Packing Co. 


*From advertisement, this issue 








POSITIVE CONTROL OF MATERIALS IN motion (yg) 


B-I-F BELT 
WEIGHER SOLVES 
Checki duction li tput 
PROCESS crossing inptont inventory 
Weighing incoming and outgoing 


; MEASUREMENT bulk shipments 


Evaluating process efficiency 


AND CONTROL Density checking 


Batch weighing 
P R 0 B L EM $ Signal producing for pacing additive 
‘ materials proportional to a 
variable flow 


CASE STUDY No. 1 


nega Pneu-Weigh Belt Weigher checked produc- 


tion line output of 50 volumetric feeders to 
maintain critical limits . . . reduced plant downtime, lost man 
hours and production héldups! 

Each feeder on proportioning line of a major formulator was 
putting out particular fraction of formula on continuous basis. 
Pneu-Weigh, installed at end of collector conveyor to “watchdog” 
operation through remotely located instrument, indicated less- 
than-expected output. A check revealed delivery rate of one 
volumetric feeder crtically lower than its limit. Result: over 100 
tons of formulated product saved from being remade at consider- 
able expense in plant time, man-hours, planning, removal of 
paper-bag packages, and subsequent resacking. 

You'll find opportunities for cutting costs and improving effi- 
ciency in process feeding when you consult B-I-F — manufacturer 
of the most complete line of solid and liquid feeders and weighers. 


industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS * OMEGA 





METERS ¢ FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Pneu-Weigh offers extremely high accuracies, 
wide ranges, capacities in compact, uncom- 
plicated unit. Request Bulletin 36.20-1 for 
details. Write B-I-F Industries, Inc., 
369 Harris Avenue, Providence 1, R. 1. 
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ONLY 


STEARNS INDOX V 


ceramic magnet drum separators 
give you job-proved protection 


CHECK THESE FEATURES 
BEFORE YOU BUY 
W 





Uniform magnetic field strength — 
regardless of drum width — means 
higher capacity ratings, size for 
size. 

Factory-sealed bearings — pre- 
lubricated for life. 

All-stainless steel drum, hopper 
plate, division piece and leveling 
gate for maximium wear resistance. 


Optional spouting arrang _ 
vertical or angular — mounts easily 
in any system. 

Fully enclosed, dust-protective 
housing — readily modified for 
use in air pressure systems. 
Exclusive direct gear-motor drive 
— safer, eliminates belts, chains, 
sprockets and guards, 














Stearns Magnetic — first in the 
field with ceramic magnet drum 
separators—offers you the ad- 
vantages of the only successful 
field-proved design with the 
Inpox V permanent magnet 
drum separator. 


Install a Stearns INDox V per- 
manent magnet drum separator 
and forget about tramp iron wor- 
ries. The field-proved Stearns 
Inpox V ceramic magnets, with 
radial pole design, provide pow- 
erful fingers of magnetism that 
reach out into fast-flowing mate- 
rials— stopping and shunting off 
harmful tramp iron that could 
wreck equipment and contami- 
nate product material. 


The Stearns INpDox V drum 
separator is ideal for process in- 
dustries where materials are con- 
veyed in enclosed chutes and 
spouts, 


A complete line of Stearns job- 


ON OF INDIANA GENERAL CORPC 


2) 635 South 28th Street 


proved INpox V drum separators 
is available to match your spout 
systems, Call your local Stearns 
representative for full details, or 
write for Bulletin No. 1051C, 





WHAT IS INDOX V? 


INDOX V is a highly oriented 
barium ferrite ceramic material. Its 
energy is comparable, on an 
equivalent weight basis, to that of 
ALNICO V — the most powerful 
permanent magnet material avail- 
able. INDOX V magnets possess 
unique advantages — light weight, 
high electrical resistivity, great re- 
sistance to demagnetization, inex- 
pensive, non-critical raw materials 
— plus an energy product over 
three times that of non-oriented 
ceramic magnets. INDOX V is used 
in magnetic separators manufac- 
tured by Stearns exclusively. 











RATION ° 


e Milwaukee 46, Wisconsin 


Profit with Stearns — First with Ceramic Magnet Separators for Industry 
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LITERATURE .. . 


Rupture Disc 
range from 1” to 24” 
ressure zonging. from 4 to ; 
SIG at 72 F. New complete cata- 
log is offered. 
R199 *Fike Metal Products Corp. 


The new Conidure and 
Rima screens offer a new concept in 
screening. Illustrated catalog con- 
tains complete information on both. 
9 *National-Standard Company 


Stainless Steel Two booklets, “How 
Armco Stainless Steels Serve the 

Petrochemical Industry” and “How 

Armco Stainless Steels Improve 

Pulp, Paper & Profit” offered. 

46 *Armco Steel Corp. 


Stainless Steel Wire Illustrated 20- 
page booklet fully describes analy- 
ses, physical properties, corrosion 
resistance & principal application 
of stainless wire. 

70 *Allegheny Ludlum Steel Corp. 


Electrical & Mechanical 


Automatic Valve Controls Electro- 
dyne is a valve type-control for 
a wide variety of applications in 
chemical & pows: | lants, oil & gas 


industries, e ls. 
194 *Hupp Aviation Div. 


Ajusto-Spede drive is the 
answer to precise operating speeds 
for machine tools, process machin- 
ery, test equipment, windups, etc. 
Bulletins 2750 & 2800. 

50 *The Louis Allis Co. 


Drive Turbine Bulletin describes 
single stage, mechanical drive tur- 
bine, centerlinemounted to mini- 
mize shaft misalignment due to 
thermal expansion. 
228A Dean Hill Corp. 


Electric Power, Emergency Folder 
outlines steps in selection of 
emergency generating plant, errors 
to avoid, “musts” to consider. Lists 
items to evaluate for any need. 
228B D. W. Onan & Sons Inc. 


Electronic Components Compre- 
hensive drawings, illustrations and 
tables of plastic components given 
in catalog. Includes drawings of 
stand-off; feed through insulators. 
228C Garlock Electronic Products 


Expansion Joints Catalog AD-137 
contains complete information on 
solid teflon and teflon-lined expan- 
sion joints for the chemical process- 
ing ae 
30-31 *The Garlock Packing Co. 


Gaskets, Teflon-jacketed 
designs; slit envelope, 
velope, formed shield, double jacket 
& a wide selection of filler materials 
& thicknesses. Cat. AD-154. 
30-3le  *The Garlock Packing Co. 


Lighting Fixtures Series EV ex- 
Bese aeeet fixtures are easy to 
nstall & relamp. Available in 
choice of mountings, with a variety 
of reflectors. ; 

74 *Crouse-Hinds Co. 


Lighting Fixtures Details on 
mercury vapor explosion-proof fix- 
tures for hazardous areas, as well as 
a full complement of accessories in- 
cluding mountings, reflectors, etc. 
1 *Appleton Electric Co. 


*From advertisement, this issue 





LITERATURE .. . 


Mechanical Seals Chemiseal me- 
chanical seals are available in 
standard sizes to fit all pump shafts 
ae) to *. shaft. Details in Cata- 
og AD-1 
30-31b “The Garlock Packing Co. 


— Electric New L. A. line are 

escribed in detail in Bulletin 

01. ae features inside & 

out plus aring construction & 
lubrication are Cag pe 

229A The Louis Allis Co. 


Rectifier Units 4-page pamphlet 
describes oil-filled silicon rectifier 
conversion units for electrostatic 
a. and other types of 
— voltage power supplies. 

General Electric Co. 


Swivel Joints The DS series with 
interchangeable packing feature 

can handle a wide range of chemi- 

cals in services from —65 to +400 

F at 300 PSI. Bulletin 1258. 

71 *Chiksan Company 


Transformers, D. C. Current Type 
IG 40 are unaffected by dirt, cor- 
rosive ance, temp. influences, stray 
fields, voltage & frequency varia- 
tions in the secondary 
67 Salheoussing Elektricitats 


YR turbines are eneteans 
= oney aon ag & service. 
ny key terchan 
able for various frame sizes. De- 
scriptive bulletin H22-C is offered. 
63 *Elliott Company 


Variable Speed The new “400 
Series” offers lever, screw, vernier 
or remote control. Over 250 frac- 
tional horsepower models & types. 


Catalog. 
TL239 *The Zero-Max Co. 


Volt Starter Complete details on 
the EC & M 2200-4800 volt starters 
contained in Bulletin 8210. They 
feature fully automatic synchron- 


*Square D Company 


Handling & Packaging 


Belt Conveyor for your bulk mate- 
rial handling problems. Two new 
series of heavy duty belt conveyor 
idlers have design improvements. 
New bulletin gives details. 

6-7 *Barber-Greene 


Belt Weigher Pneu-Weigh offers 
h accuracies, wide ranges, ca- 
pacities in compact uncomplicated 
a Complete details in Bulletin 


20-1, 
227 *B-I-F Industries, Inc. 


Conveyor Airslide Fluidizing Con- 
veyor fluidizes dry, pulverized ma- 
terials with low pressure air. Take 
up little space, can be used singly 
& in combination. 

*Fuller Co. 


Detailed descriptive 
charts and_ illustrations 
22- e bulletin No. 112 
ible to order from pre- 
ineered standards in stock. 
Standard Conveyor Co. 


Dumpmaster Hauler 
escribes the service of the Demp- 
-Dumpmaster equipped hauler 
in detail. Provides containers & 


“Sunday morning — = 











is no time to call me =e 





about a little leak’’ 


ft 


For Men Who 
Work 24 Hours 
a Day 


Like the phone ringing when you're 
in the shower, corrosion and con- 
tamination wait for no man. Best 
way to confine it to normal working 
hours is to specify trouble-free Ace 
chemical-resistant equipment by 
American Hard Rubber Company. 
Best for the money anywhere... 
backed by 108 years of experience. 































































































All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
Y% to 2”. NSF- 
approved. Bul. 


CE-56. 


Improved de- 
Sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, wear- 
resistant Ace 
hard rubber. 
Finest availa- 
ble. Bul. CE-55. 


Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit. Si 


proved for wait 


drinking water. 
Bul. CE-57. 


World's best 
chemical valves 
. . at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. %” pet 
cocks to 24” 
gate valves. 





service for small fee. 
60 *Dempster Brothers 


AMERICAN HARD RUBBER COMPANY, 
DIVISION OF AMERACE CORPORATION ‘ 


Ace Road ° Butler, New Jersey 





* From advertisement, this issue 
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Topworks and 
spring assembly 
sealed from 
liquid side 


VISIDITI By ‘ 


Completely : 
corrosion ——_____» 
resistant 


Patented 
seat 


High heat ___ 
resistance 


A completely new concept in relief valve 
seat design plus*Pyrex & Teflon Con- 
struction for the added advantages of 
full visibility and corrosion resistance 
Seat pressure is completely independent 
of spring load. Valve reseats after vent- 
ing without labor or material cost of 
rupture disc replacement. Ideally suited 
for both pressure and vacuum relief. 
Seals against liquids and gases. Use with 
liquid lines, with reactors and vessels of 
all types. Available in other materials of 
construction. “sk us for Bulletin RV-1 


*T.M., Corning Glass Works 
ELE GREIOE EE ES ie SE t 


A NEW LINE 
OF CORROSION 
RESISTANT FILTERS 


Permanent filter element offers max- 


larifyi . Pyrex & Teflon 
+ Ae for visibi ity and high 
temperature applications. Write for 
Bulletin FPT-2. 


i BN 
ie ia as 


low CHEM FLOW CORP. 





193 Paterson Avenue 
Little Falis, N. J. 











LITERATURE .. . 


Enclosed Countershaft Ends......avail- 
able for 6” to 20” diameter screw 
conveyors, in 1:1 & 2:1 ratios, & 
in all shaft combinations. Bulletin 
contains complete specifications 

R231 *Southwestern Supply & Machine 


Flip Ca) The new all-purpose 
p Cap is permanent 

inged to its dripless pour spout. 

Top of container can be fully litho- 


Genee. 
97 *Continental Can Co. 


Fork Trucks 4-page folder illus- 
trates thrée explosion-proof battery 
= trucks for use in hazardous 
ocations. Dimensional data and 
epeetens given. 
230B Clark Equipment Co. 


Magnetic Pulleys Complete line in 
2 “duty-rated” designs. New fact- 
filled 6-page bulletin has installa- 
tion photos, selector guide, etc. 


Available now. 
230C Eriez Mfg. Co. 


Pneumatic Bulk Truck Bulletin 
205-A shows how these bulk trucks 
are cutting handling and delivery 
costs in a variety of industries. 
Copies on request. 
237a *Sprout, Waldron & Co., Inc. 


Pneumatic Systems are helping 
industry cut costs & speed transfer 
of all types of material. Get the 
facts in a copy of Bulletins 18-F 
and 208-A. 
237b *Sprout, Waldron & Co., Inc. 


and a wide range 


Screw Conveyors 
of rae amenggy for screw conveyor 
applications. Also a new line of ball 
& roller bearing equipped acces- 
oe. Book 2989 


*Link-Belt Co. 


Tractor Shoveis The model 12B 
pone ogy A is 3,000 lbs, buckets are 
available to carry from 6 to 27 cubic 
feet. Details available upon your 
request. 

2 *Clark Equipment Co. 


Heating & Cooling 


4-page catalog lists advan- 

tages of new light oil, gas and com- 

bination fired packaged boiler. Sec- 

tion devoted to explanation of 
safety features. 

Cleaver-Brooks Co. 


Dielectric Heaters Typical appli- 
cations include: twist-setting rayon 
cord, jelling rubber, heating inert 
powders, preheating molding pow- 
ders, & drying rayon. Details, 
215 *Allis-Chalmers 


Conical Rotating Vacuum 
Dryers are available in six standard 
sizes with working capacity rang- 
ing from 3 to 150 cu. ft. Special 
units for unusual requirements. 
66 *F, J. Stokes Corp. 


Dryers, Desiccant are designed to 
dry air & gases under pressure 
(ranging from 1000 to 6 ig) 
to dew points of —160 F. Full de- 
tails in Bulletins D-108 & D-109. 
Til *The C. M. Kemp Mfg. Co. 


Equipment Bul. E-1 shows designs 
in heat exchangers, reactors, oil 
chillers, crystallizers, pressure ves- 
sels, steam generators & ice mak- 
a & refrigerating machinery. 

1 *Henry Vogt Machine Co. 


*From advertisement, this issue 








| MODEL CR 





Most Complete Line Ever! 


permanent non-electric 
Erium-powered 


MAGNETIC 
PULLEYS 


Now in 2 “duty-rated” designs—to give you the 
finest automatic separation for your exact 
application—fine iron or tramp iron removal. 


NEW, EXPANDED LINE! New design, new 
magnetic efficiency permit increased operating 
range and effectiveness with 2 different mag- 
netic actions. Peak protection for all operations 


| —from rugged crusher protection through 
delicate product purification operations. 


my 


(Radial) 
PULLEYS 








| For removing large pieces of tramp iron from 
| heavy depths of flow. Provides a strong, deep 


magnetic field of equal intensity around the 


| full periphery. 12” through 36” diameters. 


MODEL AA 
(Axial) 
PULLEYS 


Excellent for mne iron separation, as well as 








| small and medium pieces of tramp iron, in 
| average material flows! Strong magnetic field 


of equal force extends across the full width 


| of the pulley. 8”, 12”, 15”, & 18” diameters. 


Prevent product contamination, machinery 
damage, fires, explosions, downtime. 2 designs, 
4 magnetic strengths, 8 diameters, 14 belt 
widths. No operating or maintenance costs. 
For all materials, wet or dry, on belts of non 
magnetic material. Fast, simple installation. 
*Erium —an exclusive, high quality permanent 
magnetic power source specifically designed and 


| energized by Eriez. 


New fact-filled 6-page bulletin has instalia- 
tion photos, selector guide, etc. Write today! 
Eriez Mfg. Co.,74-CA Magnet Drive, Erie, Pa. 
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Need '2 to 44 Microns? 


| 
Sturtevant Micronizers* | 
Make 325 Mesh Obsolete — 


DUST COLLECTOR 


One Operation 
Reduces, Classifies 





Sturtevant Micronizers 
grind and classify in one | 
operation in a single cham- | 
ber—provide fines in range | 
from % to 44 microns to| 
meet today’s increased prod- | 
uct fineness needs. Can han- 
dle heat-sensitive materials, 


Production Model 
(1S in. chamber) 


No Attritional Heat | 
Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles | 
to periphery, grind each other by violent impact. | 
Design gives instant accessibility, easy cleaning. 
No moving parts. 
Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. | 
Rate of feed and pressure control particle size, 
Eight Models Available 
Grinding chambers range from 2 in. diameter 
laboratory size (4% to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs, per hr. For another} 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Test micronizing of your 
own material, or produc- 
tion micronizing on con~- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CoO., 100 Clayton St., 
Boston, Mass. 





"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 


LITERATURE . 


Evaporators Used for all chemi- 
cals—acids, salts, pharmaceuticals, 
recovery of industrial waste. Right 
evaporator can be job-tailored for 


your product. Cat. 372. 
00 *Blaw-Knox 


Gages, Liquid Level Reflex for 
enece up to 4000 lbs. @ 100 z 
ansparent for pressures up 
20,000 psi test. Choice of ee 
Catalog No. 335. 
L242 *Jerguson Gage Valve Co. 


Heat Exchanger Aero Heat Ex- 
changer is a self-contained fluid 
cooling system. It offers accurate 
temperature control. Bulletin No. 
132 is available. 

B250 *Niagara Blower Company 


Heat Exchangers Transaire Air- 
Cooled units are now being used in 
many varied processing operations. 
Feature the exclusive Aimco fin- 


tube. 
65 *Yuba Consolidated Industries 


ater Hi-Turbiant has two broad 
fields of application; heating trans- 
fer fluids & direct firing. Bulle- 
tin HT-100 gives detailed data & 
shows typical system 
133 *Western Precipitation Corp. 


Heating & Cooling Beth-Tec sys- 
tems offer a heating capacity of 
50,000 Btu’s/hr., a cooling capacity 
2 Fs aan Btu ’s/hr., & temperature 

p 900 F. Brochure 400. 

R242. o*Bethlehem Foundry & Mach. Co. 


Bench, Cabinet, Truck, and 
Conveyor types. Bulletin 127 de- 
scribes the many bg of ovens 
available for specific heat process- 
ing operations. 
L252 *wW. S. Rockwell Co. 


Panelcoil now available in 26” 
width in all standard 

lengths up to 143”. Dean Data 

Sheet 15-60 series and Price Bulle- 

tin 259 are offered. 

TR252 *Dean Products, Inc. 


Plate Heat Exchanger Bulletin E- 
1153 covers capacities, applications 
and construction of Crescent heat 
exchangers for heating, cooling & 
pasteurizing. 

231A The Creamery Package Mfg. Co. 


Rotary Coolers in four types; Gas- 
Cooled, Water-Cooled Shell, Tubu- 
lar type, and Direct-Contact Water. 
Further information is available on 


request. 
236 *Hardinge Co. 


Steam Traps Thermo-Dynamic 
TD-50’s never block heat transfer & 
they remove condensate & air as 
fast as they collect. Information on 
Tracer Line Trapping. 

198 *Sarco Company, Inc. 


Instruments & Controls 


Analog Computer Control 
Mag systems embodies Magnetic 
Control Unit, Remote Control Sta- 
tion and Patchboard. Complete in- 
formation in Bulletin MSP-163. 
217 *Hagen Chemicals & Controls, Inc. 


Autrometer Complete technical in- 
formation including rformance 
curves on a wide variety of mater- 
jals is available on your written 


request. 
123 *Philips Electronics Instruments 
*From advertisement, this issue 
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ENCLOSED 
COUNTERSHAFT ENDS 
for Screw Conveyor 
Power Transmission 


—Most COMPLETE Line... 
Most ADVANCED Design 
by any American 
Manufacturer! 


The rugged DREADNAUGHT 
—‘‘built like a battleship’”— 
gives continuous, dependable 
service even with long 
conveyor runs and heavy 
thrusts in either direction. 
Available for 6” to 20” 
diameter screw conveyors, in 
1:1 and 2:1 ratios, and in all 
shaft combinations. Dust- -tight 
and oil sealed, with moving 
parts readily accessible, 
Bulletin illustrating single 
and multiple drive com- 
binations and containing 
complete specifications 
sent on request. 

Another 


quality product 
of 


SOUTHWESTERN 
SUPPLY and MACHINE WORKS 


KLAH MA L lal 








LITERATURE . . 


Chromatograph, Industrial Gas 


DECOLORIZING, 
PURIFYING and) answers to Your process control 


4-13-07. 
CORN SYRUP | 2u°@e= 
ter The new IBM 7080 tran- 
Sistorized data processing system 


offers a choice & 40,000, 80,000 or 
160,000 characters of magnetic core 


storage. 
99 *International Business Machines 


Control Units Standard duty, 
heavy duty, & oiltight have double 
break, silver alloy contacts to assure 
reliable operation. Publication 6090 


offe 
122 *Allen-Bradley Co. 


Controls The complete design data 
on all sizes of standard flexible 
shafts, - eared joints and terminals 
is contained in Design Manual 5811. 
oe for your wT. 

*Stow Manufacturing Co. 


One basic 53P controller 
meumatic or+ mechanical 


* in Catalog 53P-4000 
130 *Fischer & Porter Co. 


Gvro-Integrating true 
mass flowmeter accurately measures 
a. of liquids, gases & liquefied 

directly in pounds. Bul. 
EA- 6925A, Section 599-02. 
-9 *General Electric Co. 


The new rotary gas 
meter is only 14” long, mounts in 
the line. Accurate to 300 cfh and 
up to 125 psi. Complete data is 
available. 

175 *Roots-Connersville Blower 


The Liquidometer Tank 
measures virtually any 
liquid, is simple to install & requires 
no maintenance. Complete infor- 
mation on request. 
218 *The Liquidometer Corp. 


yi F a : You can pick from over 
x, ae a oe: S 50,000 standard USG oo = 
r ri , pressure gauges... an ousands 
d ese Vallez rota eS : : aaa . wes more in specials. Catalogs & names 
a. si ; $ : of distributors available. 
F signed specifically Toe lor rity- 118 *United States Gauge 
yi - Bltar plament ic all Gauges and Instruments Pamphlet 
ing Corn syrup. The c Sette: | teartahiaen aes gl pressure and A gp v0 
. C as Piege s ' auges indicat meumatic con- 
Stainless steel type 316 | ith special follers and transnitters. Details 
s $ A cat and technical data included. 
nylon filter cloth. The 232A Amer. Machine & Metals, Inc. 


; ; 4 dhe ; ; Instrument Bul. 13-23 fully illus- 

controlled by automatio q myn oe trates & describes the Type 14A 

; : Pneumatic Integrator, & points the 

: way a Soe ee of 
: . . ess plant service flows 

Write for complete detailed in Po *The Foxboro Co. 


i: and other G-B process @ / Ts, Inline electronic turbine 
d /; P Ph 5 type — nue capacities from 
See our catalog in Chemical 0? GP 000 GPM. Informa- 
’ F, Me fb ifs tion a 4 i plus Xacto Meters 

Engineering Catalog oh. eet if! ; & Proportioneers in Catalog. 
, Z / 47 *Bowser, Inc. 


Process Refractometer Instrument 
literature on the new M-S-A Pro- 
cess Refractometer or any of the 
other process stream analyzers is 
available on poquest. 

54-55 *Mine Saftey Appliances Co. 
GOSLIN-BIRMINGHAM er... Prniwel Seals ina wide 
MANUFACTURING CO., INC. ereh t . rg om Ho: ar 
P.O. BOX 631 BIRMINGHAM, ALABAMA Overhead “Track and » Hopper. 
FILTERS * EVAPORATORS « PROCESS s. 2017, 

EQUIPMENT * CONTRACT MANUFACTURING 220 *Toledo Scale Corp. 

including HEAVY CASTINGS *From advertisement, this issue 
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The cost of your plant and process air de- 
pends both upon the installed cost of the 
compressor and the cost of maintenance 
necessary to keep it operating. Joy com- 
pressors offer savings in both areas. 
Installed cost of Joy compressors is 
lower because of the space-saving design. 
However, the big savings are realized in 
the low maintenance required for Joy com- 
pressors—particularly in the oil-free types. 
For example, the compressor above has 
the exclusive T-block design piston rings 


that last twice as long by automatically 
compensating for wear. As for valves, 
which normally require inspection and 
maintenance, Joy designers have made 
them readily accessible and secured by 
only three well-positioned bolts. 

Joy reciprocating compressors are avail- 
able in a wide range of sizes for both oil- 
free and plant air service. For complete 
information on how Joy compressors can 
save you money on air, write for Bul- 
letin 349-11. 





a= 


Conveyors 
and Idlers 





Compressors 


Dust Collectors 
949-764 











Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 


Fans and 
(Canada) Limited, Galt, Ontario 


Biowers 
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Machines equipped with the new Kennametal hard car- 
bide nozzles spray sealing material on can lids—at 90% 
saving in nozzle cost. 


KENNAMETAL* Carbide Nozzles 
outlast stainless steel nozzles by 18 to 1 


When a manufacturer of cans replaced stainless steel nozzles with Kenna- 
metal tungsten carbide nozzles in machines applying a sealing compound 
to the metal can lids, they gained these substantial advantages: 


ONE — Kennametal carbide nozzles ran 5,328 hours with no apparent 
wear or change in the size of the orifice. Stainless steel nozzles on the 
same application lasted an average of only 296 hours. 

TWO — Initial cost of Kennametal carbide nozzles was more than double 
the cost of stainless steel nozzles. But nozzle cost was reduced 90 per 
cent—because the Kennametal nozzles had an 18 to 1 longer life than 
the stainless steel nozzles. 

THREE — Kennametal carbide nozzles permitted a pressure increase 
from 55 to 105 psi—which resulted in more uniform coverage, im- 
proved quality and fewer rejects of cans due to sealing. 


There is a good chance that Kennametal hard carbide compositions can 
help you solve a problem which involves corrosion, abrasion, erosion or 
contamination. Our group of hard carbides includes grades that last up 
to 60 times as long as steel—grades that are three times as rigid as 
steel—and grades that retain normal properties under prolonged exposures 
up to 2200°F (at even higher temperatures for shorter periods) and at 
sub-zero temperatures. 

We would like you to know more about Kennametal and how it has 
helped others solve problems that may be similar to yours. Write to 
Kennametal Inc., Dept. CE, Latrobe, Pennsylvania. Ask for Booklet 


B-111-A, “Properties of Kennametal.” 
*Trademark 97263 


Kennametal nozzies are 
designed in a broad range 
of shapes and sizes for 
varying applications. 





LITERATURE .. . 


Control Temperature Leaflet de- 
tails transmitter and receiver equip- 
ment for remote temperature con- 
trol used for heating-cooling air 
conditioning. 
234A Powers Regulator Co. 


Thermometers American Bi-Metal 
thermometers are made of weather- 
proof stainless steel. The two-level 
“Maxivision” dial eliminates paral- 
lax effects. Catalog 100A. 

42 *Manning, Maxwell & Moore, Inc. 


Pipe, Fittings, Valves 


Cylinder Catalog sectionalized by 
products covers air and hydraulic 
cylinders, piston rods, cushions, 
bosters, etc. Mounting and dimen- 
sional data included. 
234B Flick-Reedy Corp. 


Expansion Joints Fluorofiex-T ex- 
pansion joints molded from Teflon 
Offer long trouble-free life & ex- 
cellent working pressure ratings. 
Facts in Bul. B-1A. 
57 *Resistoflex Corp. 


Fittings Forged Steel Fittings give 
you the added resistance to pres- 
sure, heat, corrosion, shock, & 
vibration. Specifications & Distrib- 
utor locations on request. 

3 *H. K. Porter Co., Inc. 


Acid discharge hose remains 
flexible even when cold and is 
highly resistant to weathering. Hose 
ends are rubber sealed. Further 
information on request. 

69 *Acme Hamilton Mfg. Corp. 


Industrial Piping System Informa- 
tion on products for any industrial 
iping system including copper tube 
fittings, PVC rigid pipe & fittings, 

& valves of all (ee 
224 *Mueller Brass Co. 


Saran lined pipe. fittings, 
valves and pumps are available for 
systems operating from vacuum to 
300 psi, from below zero to 200 F. 
Information. 
138 *“Saran Lined Pipe Co. 


Pipe All perpere rigid PVC in 
schedules 40, 80, & 120, % to 4” 
Threaded or socket-weld fittings. 
Valves % 2”. Further information 
in Bul. CE-56. 
229b *American Hard Rubber Co. 


Pipe, Plastic Flexible poly pipe 
is ideal for water lines, 
underground pipe or conduit. 
sizes % to 2”, long coils. Details 
in Bul. CE-57. 
229¢ *American Hard Rubber Co. 


Pipe, Pyrex Complete information 
about Pyrex Pipe as well as a com- 
plete line of Pyrex brand heat ex- 
changers and laboratory drainlines 
& fittings. 

38-39 *Corning Glass Works. 


Piping......A new 24-page bulletin 
contains complete nformation 
about piping assemblies and other 
mechanical equipment. Send for 


our y. 
1 “Midwest Piping Co., Inc. 


ing UPVC piping does not have 
to be painted stops piping cor- 
rosion & galvanic action. Bul. 119 
describes the complete lines of 
UPVC fittings, flanges, valves, etc. 
BL241 *Tube Turns Plastics, Inc. 
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JOY CAN SUPPLY THE COMPRESSORS YOU NEED 


Joy can supply a compressor with the exact perform- 
ance characteristics and physical configuration to 
meet your requirements, no matter how large or how 
small. Standard models are available, or Joy Turbo- 
dynamics engineers can design to your specifications 
in any size of compressor—either centrifugal or axial- 
flow types. 

Compactness and efficiency are achieved in all Joy 
dynamic compressors through high stage perform- 
ance. Advanced aerodynamic concepts and modern 


AIR MOVING EQUIPMENT 
: ae) 
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metallurgy have contributed to designs which pro- 
vide the maximum of compressed air or gas for power 
consumed and floor space occupied. 

Joy Axial-flow and Centrifugal Compressors will 
prove the most economical solution, whether you are 
compressing plant air, or process air or gas, at normal 
or elevated pressures and temperatures. If you have 
an air or gas compressing problem, check with your 
Joy representative or write for our bulletin “Joy 
Turbodynamics.” 


FOR ALL INDUSTRY “J 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 
In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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Pumps, High Temperature are de- 
signed especially for handling high 
temperature liquids, Feature hy- 
draulically efficient impeller & cas- 
ing design. Facts. 
165 *Buffalo Forge Co. 


: Complete information on 
“Hi-Pressure” Handlebar Unions. 
Available in 2” size, these unions 
have wide application in the petro- 
leum industry. 
87 *Clayton Mark & Co. 


New Pressure Sealing gate 
value is designed for pressures up 
to 720 psi (cwp) and peratures 
“P to 250 F. Catalog 1200 is avail- 


able. 
44 *W-K-M Div. of ACF Industries 


The %” (Fig. 802) Self- 
Closing Ball Valve is de ed for 
smooth, leakproof handling of 
a. flammable liquids. Complete 
details. 

129 *Rockwood Sprinkler Co. 


Valve, Flow All-Neoprene-Stain- 
less solids flow valves for blending, 
milling, conveying applications. 
Sizes 6” 8”, 10”, 12”. Product Data 


Sheet 18V. 
TL241 *Patterson-Kelley 


| Valve, Safety-Relief is ideally 
suited for both pressure & vacuum 
relief. Seals against liquids & seeee. 

ulle- 


Pyrex & Teflon construction. 
tin RV-1. 





Gas-CooLen Type—Solids are cooled by direct contact with cooling air 
(atmospheric, or dried and refrigerated). Inert gases may be used in a 


*Chem Flow Corp. 
losed system. Aloyco Stainless Steel 
closed system Seven oye now avenone te 7. 

. sia il alas es : : up to 24”, pressures up to 2,500 Ibs. 
Warer-Coo.ep SHELL Water is externally applied to the shell, either by - 650 F’ New test facilities and 
sprays or by partially submerging the shell. research. 

*Alloy Steel Products Co. 
TUBULAR Type—Internal water-cooling tubes are assembled with the rotating fp handing water, ofl. ees, 
shell, or installed as a stationary bank of tubes concentric with the shell. air, steam, corrosive fluids, or fuels. 
Alternately, the water leaving either of these tube sections may be used for Complete pnforsanion available on 
supplemental spray cooling on the shell exterior. program, ves in the U. 5S. Missile 
: 3 *The Wm. Powell Compan 

Direct-Contact Water—For rapid cooling from very high temperatures, Pe spsigeoi: cad wi y 
us * a Sa : li e V-10 regulating valve 
water is sprayed directly on the hot material to utilize the latent heat of | with type J-1 positioner is designed 
vaporization. Usually supplemented by secondary air cooling. for rugged high-pressure liquid or 
: steam service. Additional informa- 

Each of these types has a particular area in which it is most economically tion on request. 
applied. Write for further information. 120 Republic Flow Meters Co. 


Valves 8-page booklet details de- 
sign and selection factors, function, 
application and method of actua- 
tion of valves for fluid flow and 
condition control. 
236A United Aircraft Products, Inc. 


Valves, Butterfly that’s bubble- 
tight at 500 . Handles tempera- 
tures from F. to +450 F. For 60 
degree throttling or 90 Degree on & 
off. Literature. 
B251 *Fisher Governor Co. 





Valves, Diaphragm are available 
in a wide range of body, lining and 
diaphragm materials. Further de- 
tails are available to you on re- 


; ‘ uest. 
uaa : co ae | {24 *Grinnell Company 
Interior of a water-tube cooler. Longi- _ Interior of partially-submerged cooler 
tudinal banks of tubes provide maxi- with gravity-controlled scrapers main- Valves, Gate Information Folder 
mum cooling surface for minimum taining clean shell surface for high- Rana nein eo — 
Seow epaes cate Tie teguene. valve life in corrosive and erosive 
services. 
109 *Jenkins Bros. 


— A 1:4 Dp I RWG |> Valves, Pinch for corrosive & abra-~ 
sive pulps & liquids. Pressures to 


160 psi, temperatures to 200 F. Cat- 

COMPANY, BB Bee oe a se ae alog gives complete data & list of 
recommended applications. 

212 *The Mine & Smelter Supply Co. 


YORK, PENNSYLVANIA °- 240 ARCH ST. . Main Office and Works | 
Hew York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Bea | —— 


*From advertisement, this issue 


March 21, 1960—CuemicaL ENGINEERING 





LITERATURE . . . 


Vaives, Plastic for liquid and gas 
transferring operations are avail- 
able in 5 plastic materials & an 
extensive size range. Catalog con- 
tains recommendations. 

196 *Chemtrol 


Valves, Safety Relief have a spe- 
cial “O” Ring Seat Seal that stops 
leakage completely. Available 
both Standard & Balanced Bel- 
lows design. Bulletin 1940. 

12 *Manning, Maxwell & Moore, Inc. 


Valves, Vacuum Data sheet pre- 
sents new approach to compact 
design in air-operated vacuum gate 
valves. Includes drawings, installa- 
ay data. 

237A Vacuum Research Co. 


Process Equipment 


Agitators & Mixers Turbine-type 
propeller (to 120” in tanks to ni 
dia.), slow speed, high speed, air 
lift, vertical turbine mixers, mixer- 
settler units. Bul. A2-B2. 
206a *Denver Equip. Co. 


Attrition Scrubbers High power 
input to efficiently remove sand 
coatings, mix dense slurries. Rub- 
ber lined or acid-proof tanks. Sizes 
to 56” x 56”. Bul. A-8505. 
206b *Denver Equip. Co. 


Ball & Rod Mills offer operation 
& convertibility. Wet or dry grind- 

ot systems. Sizes to 10 x 20’ 
— construction. Bulletin 


3060 *Denver Equip. Co. 


Centrifugal Schematics and spec- 
ifications on 40-inch universal 
centrifugal, developed for internal 
pressures to 150 psi. Drum speeds 
aad and horsepower given. 
237B Baker Perkins, Inc. 


Centrifuge The Fletcher Tornado- 
Matic is available in 5 sizes, from 
6 to 16 cubic feet capacities. Fea- 
tures exclusive control system & 
contamination-free unloader. 

61 *The Sharples Corp., Fletcher Div. 


Compacting System...... is a package 
of integrated uipment; e new 
compacting mill, a roller mill & 
either a gyratory or vibrating 
screen. Details in Bul. 07B8836. 
213 *Allis Chalmers 


Conditioning and Drying Systems 
Brochure describes equipment used 
to stop condensation, speed drying, 
and other processing operations, 
and obtain sub-freezing dewpoints. 
237C Surface Combustion Div. 


Crushers Bulletin “How To Select 
a Crusher” describes the various 
kinds of mechanical reduction & 
the types of oe crushers 
that supply each one. 

5a  *Bath Iron Works, Penn. Crusher 


pest igh Details on the new 
DTB Crystallizers is now available. 
New booklet “Processing Profiles” 
contains additional information. 
Send for your copy. 
177 *Swenson Evaporator Co. 


Cyclones Complete new Uni-Circle 
Manifold available in_ stainless 
steel, can be vapor-proof. Cyclones 
nee 1%”-36” diameters. Brochure 
1251 *Heyl & Patterson, Inc. 
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PROBLEM: 


REDUCE COST OF BLENDING 
200 DRY POWDER FORMULAS 
FROM 52 RAW MATERIALS 


SOLUTION: 


SPROUT-WALDRON 
PNEUMATIC SYSTEM 


Pushbutton blending of 
more than 200 different dry 
powder formulas from fifty- 
two raw materials has 
helped to increase man- 
power efficiency at Dear- 
born Chemicals by 1300%. 
98,000,000 pounds a year of 
diverse formulas for water 
conditioning and for cor- 
rosion control are turned 
out by sixteen operating 
and maintenance personnel. 
Credit for this increase in 
efficiency goes to speed and 
automation of the Sprout- 
Waldron pneumatic hand- 
ling equipment. The de- 
pendable air systems handle 
dry chemicals at rates of 
80,000 pounds per hour 
over a 25’ horizontal run 
and 69’ lift. 

Sprout-Waldron pneumatic 
systems are helping indus- 
try cut costs and speed 
transfer of all types of ma- 
terial. You can get the facts 
by writing today for a copy 
of Bulletins 18-F and 208-A. 


PROBLEM: 


REDUCE THE COST OF 
MARKETING POLYSTYRENE 
PELLETS 


SOLUTION: 


SPROUT-WALDRON 
PNEUMATIC BULK TRUCK 


Cosden Petroleum’s new de- 
livery concept is called 
**Curb Service Marketing.” 
It involves distribution of 
polystyrene pellets by a 
fleet of special highway 
transports. 

Key is groupof five 28" pneu- 
matic aluminum trailers de- 
signed and built by Sprout- 
Waldron. Each trailer can 
hold 1182 cu. ft. of poly- 
styrene pellets. 

Unloading system permits 
driver delivery at the rate 
of 30 tons per hour. Fringe 
expenses are cut way down. 
Savings are evident in un- 
loading, warehousing, han- 
dling and in minimizing con- 
tamination. Instant inven- 
tory determination is an- 
other plus of bulk storage. 
Bulletin 205-A shows how 
Sprout-Waldron bulk 
trucks are cutting handling 
and delivery costs in variety 
of industries. Copies on 
request. 


] SPROUT, WALDRON & CO.,INC. 


MUNCY, PENNSYLVANIA 
Size Reduction + Size Classification + Mixing & Blending 
Bulk Materials Handling + Pelleting & Densifying 


SINCE 1866 
COP/104 





which stack 
would YOU use for 
corrosive fumes? 


This stainless steel stack failed after 


only 6 months in corrosion service! 





Over 2 years old. 


.. yet this 


Duracor stack shows absolutely no 


signs of attack inside or outside! 


i 


D U RA C0 R sceididine SYSTEMS 


PROVIDE LASTING CORROSION RESISTANCE 
AT LOW COST! 





\RACZ 


ANOTHER PRODUCT OF 


THE CEILCOTE 


4836 Ridge Road « 


Performance-proven Duracor Ventilating Sys- 
tems and components provide outstanding 
resistance to attack from all types of corrosive 
fumes. These high-strength systems are 
corrosion-proof throughout . . . are practically 
immune to weathering ...require only minimum 
support! Best of all, Duracor construction can 
save you up to 30% on your initial investment 
... and it’s maintenance-free! Ceilcote engineers 
will design a complete Duracor system to meet 
your special requirements . . . or modify your 
present system to permit gradual conversion to 
Duracor. Fabricated to meet customer specifica- 
tions. ..or assembled from stocked component 
parts ... Duracor Ventilating Systems can be 
easily installed by regular plant maintenance 
crews or by experienced Ceilcote installa- 
tion personnel. Write today for the new 
Ceilcote catalog. 


COMPANY, INCORPORATED 


Cleveland 9, Ohio 


LITERATURE... 


are available in 
mono-column, dual-column and 
multi-column types in flow rates 
from 10 to 10,000 G.P.H. Full cata- 
og information on request. 
R239 *Penfield Mfg. Co., Inc. 


Drum Separators The Indox V 
drum separator is ideal for process 
industries where materials are con- 
veyed in enclosed chutes & spouts. 
Details in Bulletin No. 1051 C. 

228 *Stearns Magnetic Products 


Dust Filter The new “RJ” is now 
available in 5 sizes for handling 
from 300 to 6400 CFM of air (for 
larger capacities, multiple goup- 
 ¥ are furnished). Bul. G-30. 
1 *The Day Co. 


Filter The Rotary Drum Vacuum 
Filter offers high washing effi- 
ciency and fume tight construction. 
Complete pilot-scale test facilities 


are offered. 
2 *Bird Machine Co. 


Filters, Corrosion Resistant 
manent filter element offers maxi- 
mum particle retention with very 
high flow rate. Porosity range, one 
to 100 microns. Bul. FPT-2. 
L230b *Chem Flow Corp. 


Filtration A complete line includ- 
ing filter presses, closing devices, 
and filter media. Information on 
complete technical service & filtra- 
tion service in catalog. 

*D. R. Sperry & Co. 


Impact Mill dispersions are com- 
plete & uniform within the closest 
tolerances in both batch & continu- 
ous processing of dry materials 
and aqueous suspensions. 

219 *Entoleter Inc. 


The Kue-Ken em- 
ploye the “crushing without rub- 
ing” principle. idely used for 
crushing a variety of materials in 
the chemical industries. Bul. 5012. 
95b *Bath Iron Works, Penn. Crusher 


Jaw Crushers Cast steel frame, 
anti-friction side bearings & 
bumper bearings. Sizes from 2%” 
x 3%” to 36” x 48”. Details in Bul- 
letin C12-B12. 
206d 


Jaw Crusher 


*Denver Equip. Co. 


Micronizers grind & classify in 
one operation in a single chamber 
& provide fines in range from % 
to 44 microns. Eight models are 
available. Bul. No. 091. 
L231 *Sturtevant Mill Co. 


New model RL Hi-Shear 
offers uniform circulation-no vor- 
tex, & controllable flow pattern. 
Handles viscous materials. with 
ease. All parts stainless steel. In- 
214 ‘*Gabb Special Products Inc. 


New Series RE is available 
in a full range of sizes in your 
choice of 6 different mountings for 
open or closed tanks & in standard 
iri combinations. 

56 *Mixing Equipment Co. 


New brochure tells the com- 

lete story of the “Multi-action” 
ixer. Ideal for today’s heavy duty 
requirements. Bulletin 581 avail- 
able on request. 
49 *Struthers Wells Corp. 


Handbook on Mulling de- 

scribes controlled dispersion in sim- 

le terms, provides full details on 

models of the Simpson Mix-Mul- 
ler; how it is used, etc. 

139 *Nat’l. Engineering Co. 





*From advertisement, this issue 


March 21, 1960—CuemicaL ENGINEERING 





ZERO-MAX Ore 
Step/less Variable Speed 


Zero-Max “400 Series”, a redesign of the complete line, gives you step- 
less variable speed control with a finger’s touch. Over 250 fractional 
horsepower models and types (45 hp thru %4 hp) with or without 
motors, reverse or gearhead — output range from zero to 1200 rpm 
with 1800 rpm input. Zero-Max gives smooth, stable drive and constant 
torque from 2% to 450 inch-pounds. 

Change speeds instantly running or not. Truly stepless 
— zero to maximum. Lever, screw, vernier or remote 
control. Lever control provides fast yet precise control. 
Instant reverse and neutral. 
Send for free catalog on the new Zero-Max “400 Series” 
and name of your nearest representative, 





THE ZERO-MAX: company 


Subsidiary of REVCO, INC. 
1924 Lyndale Ave. So. * Minneapolis 5, Minn. * FR 4-5520 


ROTARY 
AIRLOCK 
FEEDERS 


eld 
DUST CONTROL 
and 


PNEUMATIC 
CONVEYING 


WRITE FOR BULLETIN P58 rl 


PRATER PULVERIZER COMPANY 


1517 South 55th Court * Chicago 50, Illinois 
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Need Ultra-Pure 
Process, Make-Up 
or Rinse Water? 


Check the pioneer maker* 
of ‘‘Packaged”’ Demineralizers 


@ Purity in excess of 15-meg ohms 
— where you need it, in the quanti- 
ties you need. 


@ Fully Automatic Operation — set 
One switch to accomplish entire 
regeneration cycle. 


@ Shipped Completely Packaged” 
— each unit is ready to operate 
when you receive it. 


Penfield Demineralizers are availa- 
ble in mono-column, dual-column and 
multi-column types — in flow rates 
from 10 to 10,000 G.P.H. Fifty stand- 
ard models to choose from. If complete 
system engineering is needed, that’s a 
Penfield specialty too. 


Write today for full catalog 
information. If possible, give 
flow rate and purity requirements. 


PENFIELD 


MANUFACTURING CO., INC. 
19 High School Ave., Meriden, Conn. 


*Penfield pioneered “‘packaged” demineralizers 
for American industry — and remains today the 
only manufacturer exclusively making demin- 
eralizing equipment. 
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Mixers for agitating, mixing, re- 
acting, suspending solids, blending 
misciple liquids, circulating, heat 
transfer and continuous treating. 
 aeeaece 581. 


*Nettco Corp. 


Mixers, Pony A model for every 
need with single motion or twin 


motion mixing action, 1 or 2 speed 
motors, in working capacities from 
3 to 125 gal. Bul. 500. 

204 *The J. H. Day Co. 


Pressure Filter The Vallez rotat- 
ing leaf pressure filters were de- 
signed specifically for removing 
color & purifying corn syrup. Com- 

plete detailed information. 
232 *Goslin-Birmingham Mfg. Co., Inc. 


Process Equipment “Sub-A” Flota- 
tion is available in sizes from 16” 
x 16” to 72” x 72”. Three types: 


“Cell-to-Cell”; “Free-Flow”; Type 
“M”. Bul. F10-B86. 
206f “Denver Equip. Co. 


Process Equipment Technical as- 
sistance plus a library of product 


information. Bulletins available on 
homogenizers, colloid mills, pressure 
exchange pumps, etc. 

62 *Manton Gaulin 


Reagent Feeders......Both wet and dry 
feeders are available. Many stand- 
ard units in stock. Complete infor- 
mation contained in Bulletin F6-B8. 


Send for your ". 
206e nver Equip. Co. 


Rotary Airlock Feeders Complete 
information on Rotary Airlock 
Feeders for dust control and pneu- 
matic conveying contained in Bul- 
letin P 58. 

BL239 *Prater Pulverizer Co. 


Samplers Continuous mechanical 
* automatic types for dry, solution 
or slurry sampling. Complete sam- 
pling plants & sample processing 
equipment. Bul. S1-B4. 
206j “Denver Equipment Co. 


Screens Bul. S3-B15 covers Denver- 
Dillon Screens for efficient wet or 
dry screening. Sizes to 6’ x 14 in 
stock. Trommel Screens in sizes 
30” x 60” x 120”. 
206k *Denver Equip. Co. 


Scrubber The t VO Oriclone 
is a new scrubber for ultra-efficient 
dust & fume control. For a wide 
range of industrial applications. 
Detailed information. 

58 *The Ducon Company, Inc. 


Spiral Rake Thickeners move set- 
tled materials to center in one revo- 
lution. Acid roof construction 
Ne Further information in 

. - > > u ‘a 

A copy of this quick-reading, 8-page booklet is 2061 

H ° Nozzl 12,000 standard 
yours for the asking. It contains many facts on the mg foe gree = ig Re spy now yer 
formance to fit your needs. Com- 


benefits derived from your business paper and plete information available in Cata- 

tips on how to read more profitably. Write for the - “Soesning Gretanave. 

Sludge Collectors 28-page catalog 

“WHY and HOW booklet.”’ lists line of six series and 15 ey 

" of collectors available for water, 

sewage and industrial waste treat- 
ment settling tanks. 

240A Link-Belt Co. 


" *Denver Equipment Co. 


McGraw-Hill Publishing Company, Room 2710, 330 West 


42nd St., New York 36, N. Y. Tower Cleaning Literature and de- 

tails on any cleaning problem— 
towers, tanks, pumps, compressors, 
exchangers, lines, fittings, valves, 


etc. 
210 *Oakite Products, Inc. 
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ALL-NEOPRENE-STAINLESS 
P-K SOLIDS FLOW VALVE 


A 


AS LOW AS $96.00 


Install this compact P-K valve for blending, milling, conveying applica- 
tions — wherever powders or granulations require flow control. All parts, 
including neoprene liner, are interchangeable and easily replaceable in 


field. Precision machined. 


Among accessories — air actuator, 90° rotation; adapter to fit P-K 
valve to existing equipment; plastic bag adapter; positive pressure of 
vacuum tight cover. Sizes 6”, 8”, 10”, 12”. 

Send for Product Data Sheet 18V— today. 


Patterson Co) Kelley 


Chemical and Process Equipment Div., East Stroudsburg, Penna. 





Reduces piping costs 
.-- Stops corrosion 


Plants, large and small, are switching 
to unplasticized polyvinyl chloride 
(UPVC) piping for corrosive services 
to make these important savings in 
first costs and in operating costs: 
UPVC piping materials cost substan- 
tially less than metals, alloys or lined 
material commonly used in the same 
services. It can be erected easily and 
quickly. Widely used socket type joint 
can be made in about a minute with 
solvent cement and a brush. UPVC 
piping is easy to handle... weighs less, 
It does not have to be painted. It stops 
piping corrosion and galvanic action. 

The ttp* line of injection molded 
UPVC fittings, flanges, valves, solvent 
cement and thread lubricant is avail- 
able nearby from your Tube Turns 





Handle Flammahles 


with Protectoseal 
| at 2 OO) OL UL On B \ 


gi" 
fi A 
ef Tut 


STAINLESS 
DRUM FAUCETS "— 


For 30 and 55 gal. drums. Self-position- 
ing or rigid spouts. Self-closing. Stain- 
less steel body. Teflon O-Ring Seal. 


eF 


TRANSFER 
PUMP 


For quick, safe 
dispensing from 
drums. Pumps up 
to 5 gpm. Optional 
cut-off control 
eliminates over- 
flow, spillage. 3 
built-in fire baffies 
protect drum con- 
tents from exterior 
ignition source. 


OVAL SHAPE 
SAFETY CANS 


Oval storage or dispensing cans 
save space. Available in stain- 
less steel, terne plate or hot tin 
dipped. Safe, quick, filling or 
dispensing. Double wail fire baf- 
fles. Leather or Teflon gaskets. 


FLAMMABLE @& 
STORAGE 
CABINET 


Provides safe, 
convenient stor- 
age of flammable 
liquid safety cans 
at point of use. 
Removable, ad- 
justable shelves. 
45°x65"x18". 


IN-LINE 

FLAME 
ARRESTER 
VENTS 


Prevent flash- 

scat backs into tanks, 
process kettles etc. through vent 
opening. Complete, self-con- 
tained unit design simplifies in- 
spection and maintenance. For1", 
2", 3” and 4” pipe. Write for Pro- 
tectoseal Vent Catalog. Describes 
complete line of tank vents, fit- 
tings, accessories. — 
Write for the new Protectoseal RED BOOK. Contains 


flammables engineering fundamentals and complete 
line of safety containers and operating equipment. 


| RE 





Plastics’ Distributor, He can supply a// your needs on one order and can 
help you with design and installation data, Write us for the complete line 
catalog, Bulletin 119. TuBE. TurNs PLastics, INc., Dept. CE-3, 2929 
Magazine Street, Louisville 11, Kentucky, *H4p"" is aT. M, Reg. U.S. Pat. Off 
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vou re RIGHT 
JERGUSON 


LIQUID LEVEL 
GAGES 


* clear visibility 
* easy installation 
* long life 


* minimum 
maintenance 


Complete line — wide range of sizes, 
pressures, hook-ups, materials. 


Reflex or T. t — Reflex for 
pressures up to 4000 Ibs. @ 100° F. Trans- 
parent for pressures up to 20,000 psi test. 
Design-construction — liquid chamber 
machined from solid steel bar. Covers and 
glasses tightly locked over liquid chamber. 
Perfect seating, confined gasket insures 
ainst failure. Glasses practically unbreak- 
able: specially treated for clear visibili oy 
over "long periods. Metal parts rustproof 
Choice of Materials — stainless, monel, 
nickel, hastelloy, etc. Rubber, neoprene, 
lead, teflon, Kel-F and other linings. Meet 
or exceed AISI, ASTM and/or API-ASME 
requirements. 
Specials — include non-frosting, large 
chamber, heated, welding pad, remote read- 
ing, lined, inclined and magnetic. 
Every gage backed by over 50 years of ex- 
perience . . . your guarantee of complete 
Satisfaction. 


Want details? Write for Catalog 
No. 335. 


and Valves for the 

get EE) 8 A 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, France 














LITERATURE... 


Pumps, Fans, Compressors 


Compressors Complete information 
on how Cooper-Bessemer can help 
you plan compression & power fa- 
eilities. Bulletin, “Cooper-Bessemer 

og 5 emma for Chemical Plants.” 
*Cooper-Bessemer 


Compressors Standard models or 
designed to your specifications in 
any size of com | oonag either cen- 
trifugal or axial-flow types. Bulle- 
tin, “Joy Turbodynamics.” 

235 *Joy Mfg. Co. 


Compressors, Reciprocating 
available in a wide range of sizes 
for both oil-free and plant air serv- 
ice. Complete information contained 
in Bul. 349-11. 
233 *Joy Manufacturing Co. 


Compressors Ro-Flo compressors 
are available in 2-stage units in 
range from 250 to 1800 cfm. Single 
stage units from 40 to 3000 cfm. 
descriptive literature. 
211 *Allis-Chalmers 


Power Roof Ventilator Full infor- 
mation on the Clarage Centrilator 
and its exclusive Jet Siphon Air 
Flow Director feature contained in 
Bulletin 550. 
140 *Clarage Fan Co. 


Full performance and di- 
mensional information about Uni- 
pumps is contained in Bulletin No. 
300. Available in capacities from 
10 to 1700 g.p.m. 

216 *The Weinman Pump Mfg. Co. 


Pumps, Chemical ical applica- 
tions, flow charts, description & 
specifications of models of various 
capacities & constructions are con- 
tained in Bulletin 59. 

107 *Lapp Insulator Co., Inc. 


Pump, Gear Improved design... 
now 12 gpm. All wetted parts acid- 
resistant, wear-resistant Ace hard 

Complete information in 
Bul. CE-55. 
*American Hard Rubber Co. 


range from 25 to 2500 hp., 
pressures to 50,000 psi. Complete 
data on all types of pumps for the 
process industries is available on 


request. 
*Aldrich Pump Co. 


SRL (Rubber Lined) pumps 
offer high efficiency, low horse- 
power. Sizes to 5000 g.p.m. Addi- 
tional information now available in 
Bul. P9-B10. 
206i *Denver Equipment Co. 


Pumps Durcopumps are produced 
in standard, self-priming & vertical 
submerged designs. Standard oper- 
ating temperatures to 500 F. t- 
erature on request. 

*The Duriron Co., Inc. 


Pumps, Acid Pumping parts avail- 
able in a variety of metal alloys, 
as well as plastic, to cover a wide 
range of corrosive applications. 
ere os 
255 R. Wilfley & Sons, Inc. 

Pumps, ogg a Sizes 1” to 10” 

—— es and duples, pac’ to 
g.p.m. Stroke can be adjusted 

while pump is operating. Details 

in Bul. P8-B12. 

206g *Denver Equip. Co. 


*From advertisement, this issue 
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COMPLETELY ENGINEERED 


SYSTEMS 


FOR HEATING AND COOLING 
AT HIGH TEMPERATURE LEVELS 


MODEL EH-50 


Heating capacity—50,000 Btu's/hr. 
Cooling capacity—100,000 Btu's/hr. 
Temperature range up 900° F. 


BETH-TEC Systems are available as com- 
pletely self-contained package units or cus- 
tom-built using proven components to meet 
specific requirements. Instrumentation schemes 
are also available. BETH-TEC Systems are 
reasonable in original cost and inexpensive 
to maintain and operate. 

Auxiliary equipment such as processing 
vessels and piping will be designed and 
fabricated by Bethlehem as desired for a 
given installation. 

SIZE RANGES: — Electrically heated — 
10,000-300,000 Btu's/hr.; Direct fired — 
150,000-2,000,000 Btu's/hr.; Furnace fired 
— 500,000 Btu's/hr. and up. Write for 
brochure 400. 
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1. In closed posi- 
tion stainless steel 
piston fills whole 
interior of valve — 
extends to inner 
surface of vessel — 
therefore foreign 
material cannot 
gather in body. 


——— 2. In open position 

q iston retracts, 
leaving entire body 
empty for FREE- 
FLOWING LIVE 
SAMPLE. 


Perfect sealing is 
assured by two 
compressible, 
replaceable Teflon 
rings. 


These Sampling Valves are designed for 
simple installation in existing systems, 
merely by welding a 34” half coupling in- 
to the pipe or vessel, from which samples 
are required, 


P9-794 








PROFESSIONAL 


SERVICES 








ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
New Products and Processes 
New Products Development 
Design & Initial Operation of Complete Plants 
Process Analysis—Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
225 Greenwich Ave. DA. 5-2236 Stamford, Conn 








CHAS. T. MAIN, INC. 
Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design Construction - Reports - Appraisals 
80 Broad Street, New York 4 














LITERATURE... 


Pumps, Sump Demersible pumps 
can be totally submerged without 
need of long support column or 
drive shaft. p & motor are one 
unit. Descriptive literature. 

119 *The Deming Co. 


Temes Vertical Centrifugal 
andling frothy liqui or coarse, 
sandy slurries, constant or inter- 
mittent flow. Capacity to 450 
Eg Bul. No. P10-B5. 
06h *Denver Equip. Co. 


Services & Miscellaneous 


Dust Control Complete range of 
ory collection equipment given in 
bulletin. Shows pa of using cloth 
filtration and cyclonic equipment 
for dust and pollution problems. 
243A Dracco Div., Fuller Co. 


Engineering Survey Service 
a thorough appraisal of your needs 
by qualified chemists & engineers. 
Details are now available on your 
request. 

68 *Industrial Filter & Pump Mfg. 


Fabrication Bulletins HE and CI 
contain information on materials 
and designs .. . all working, weld- 
ing and testing operations. Quality 
control on all fabricating. 
13 *Downingtown Iron 


Flammables & Safety Equipment 
The new Red Book contains flam- 
mables engineering fundamentals & 
complete line of safety containers 
& gperahing equipment. 
R24la *The Protectoseal Co. 


Lubrication 24-page brochure con- 
tains information on centralized 
systems of lubrication. Principles 
of operation and system components 
discussed. Illustrations included. 
243B Farval Div. Eaton Mfg. Co. 


Lubrication System The Accumite 
System is complete with fully auto- 
matic pump, metering valves & con- 
trols. All advantages of measured 
lubrication covered in catalog. 

14 *Stewart-Warner Corp. 


orks, Inc. 


Booklet discusses in 19 arti- 
cles end uses of small diameter 
tubing, clad metals and composite 
wires. Includes article on platinum 
thermocouples. 

J. Bishop & Co. 


Pocket Respirator protects against 
organic vapors, acid gases, alkali 
gases plus dusts and mists by means 
of interchangeable cartridges & 
filter built into each cartridge. 

53 *American Optical Co. 


Safety Tools Non-sparking hand 
tools tested and approved by Fac- 
tory Mutuals Laboratories are also 
non-corrosive and non-magnetic. 
Catalog is illustrated. 
243D Ampco Metal, Inc. 


Ventilating Systems Duracor ven- 
tilating systems & components pro- 
vide outstanding resistance to at- 
tack from all types of corrosive 
fumes. New Ceilcote catalog. 

238 *The Ceilcote Co., Inc. 


Water Conditioning Data sheet 
discusses “whys” of keeping internal 
baffling in good condition for pro- 
duction of pure steam. Mechanical 
and chemical factors given. 
243E Betz Laboratories, Inc. 


*From advertisement, this issue 
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CVR-610 


CONSTANT VOLTAGE REFERENCE 
INSTRUMENT POWER SUPPLY 


for those difficult environmental 
applications in which loss of 
control or shut down due to bat- 
tery failure cannot be tolerated 
Install the CVR-610 without tools or 
instrument modification. A direct re- 
placement for #6 or 4FH battery, it 
can be installed with very little more 
time and effort than is required to 
change a dry cell. Use with Leeds & 
Northrup, Brown, Minneapolis Honey- 


well and others. 
$62 50 


SPECIFICATIONS 


OuTPUT 
1.5 Volts DC nominal will supply 
either 6 or 10 MA circuits. 





STABILITY 

Within 0.1% with line variations 
from 105 to 125 volts, 50 to 60 
cycles. 

NOISE 

Injects less than 10 microvolts into 


standard measuring circuits. 


TEMPERATURE 


Minus 20 to -+- 140 F. 











PM instruments can measure: 

LOAD + THRUST + TORQUE + FLOW 
WEIGHT + TEMPERATURE + DISPLACEMENT 
VOLTAGE + PRESSURE with the highest 
accuracy attainable in industrial and lab- 
oratory applications. 


PERFORMANCE MEASUREMENTS 
COMPANY 
15301 W. MecNichols, Detroit 35, Mich. 











CLASSIFIED... 


EMPLOYMENT OPPORTUNITIES 





CE’s nation-wide coverage brings you tips and 
information on current opportunities in job functions 
throughout the chemical process industries. 


>» Coverage — National Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 
> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
Z in. vertically on a column; 3 
columns, 30 in. per page. Subject 


to the usual agency commission. 
> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 

> Closing Date—April 18th issue 
closes March 25th. Send new ads 
to Chemical Engineering, P. O. 
Box 12, New York 36, N. Y. 





Armour Industrial Chemical Co. 


Has Through Promotions and Expansion, 
Two Important Openings for Promotable 
Young Men. 


PROCESS ENGINEER 


for evaluation, selection and design of our process 
equipment, Ch.E degree wit —§ years applic- 
able experience with either processors or engineer. 
ing construction firms will be suitable, Work in- 
volves diversified processes with a variety of unit 
operations and widely divergent conditions. 


ASST. PLANT ENGINEER 


for supervision of the maintenance function and the 
personnel involved. M.E., Ch.E, or Pet. E. Degree 


with 3-—5 years supervisory maintenance experience 
in petroleum or chemical processing required. 


If you feel prepared to step up to the responsibili- 
ties described above please write in confidence with 
lV’ ivtarmation to: 
John W. Church, Personnel Manager 
} ARMOUR INDUSTRIAL CHEMICAL CO. 
/ 1\10.N. Wacker Drive 
Chicago 6, Illinois 











CHEMICAL & MECHANICAL ENGINEERS 


GULF AREA 


Positions open in heavy chemical indus- 
try for experienced Mechanical and Chem- 
ical Engineers, Chemists, and admin‘stra- 
tive personnel qualified by educational 
background and/or experience. Positions 
offer advancement opportunity, qood work- 
| conditions with modern facilities, and 

iberal, well-balanced employee benefit 
program. 


Community offers excellent schools, good 
housing, and recreational facilities. 


Personal interviews arranged for quali- 
fied applicants. Those interested submit 
complete resume’ of vast experience and 
education, along with college scholastic 
record to: 


P-3855, Chemical Engineering 
520 W. Michigan Ave., Chicago 11, Il 


BUSINESS 
OPPORTUNITY 











MANAGEMENT PERSONNEL 


with limited capital 


and/or INNOVATIONS 


interdependent 
d con- 


eiali +7 b4 » 
t pin nt 








MATERIALS 
TECHNOLOGIST 


The Applied Research & Development 
Division of Republic Aviation has an 
important position available for a 
Senior Research Scientist. PhD pre- 
ferred (MS acceptable) with record 
of accomplishment in bench-scale 
process and product development. 
Must be capable of conducting 
investigations and assuming super- 
vision of laboratory programs for 
production of sample _ prototype 
quantities of advanced materials in 
these and similar areas: semicon- 
ductor refractories, phosphors, coat- 
ing compositions, cermets and elec- 
tro deposits. 


Facilities at Republic are among the 
finest and include a new $14,000,000 
Research Center in Farmingdale, 
Long Island, which is scheduled to 
open late this Spring. The Center 
will add a highly sophisticated en- 
vironment making possible wider 
technical investigations, as well as 








partment have resulted in openings for 
Chemical Engineers. We prefer two to 
four years experience in our own or 
allied industries but experience in other 
fields will definitely be considered. Due 
to our continued expansion, we feel 
that there is full opportunity for pro- 
fessional growth for anyone joining our 
Technical Department. Our plant is 
located in Southeastern North Caro- 
lina, near several beaches and other 
recreational facilities. Salary commen- 
surate with experience and ability. 
Write to 





Personnel Department 
Riegel Paper Corporation 
Carolina Division, Acme, N. C. 


CHEMICAL ENGINEERS 


Recent promotions in our Technical De- 


ditions. 

Profitable investment outlets may exist in 
association with people who possess both 
proven backgrounds and innovations. 


Write for further information to 
BENHARD ASSOCIATES 
Dept. .B. 

1123 Western Saving Fund Bidg. 
Phila. 7, Pa. 





CIRCLE A ON READER SERVICE CARD 











stimulating entirely new avenues of 
scientific experiment. 
Send resume in confidence to: 


Mr. George R, Hickman, Technical 
Employment Mgr., Dept. 39C-4 


SIE PUL AVIAVIOW 


Farmingdale, Long Island, New York 








EMPLOYMENT 
PROBLEM? 


When you are in need of special- 
ized men for specialized jobs, con- 
tact them through an employment 
ad in this publication. 


FOR ADDITIONAL INFORMATION 


About Classified Advertising 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 3 DETROIT, 26 
1301 Nahodes- Haverty 856 Penobscot Bidg. 
G. WOodward 2-1793 
JAckson 3-695! 


now J. R. PIERCE 
* sage Los eure es. 17 
sgeres. 16 


1125 W. 6S 

50 Park Square HUntley 2- 350 

HUbbard 2-7160 R. YOCOM 

M. J. HOSMER NEW ae eet. 3 36 
CHICAGO, It Oxtord 5- 5959 

520 No. Michigan Ave. H. T. BUCHANAN 

MOhawk 4-5800 R. P. LAWLESS 
W. HIGGENS T. W. BENDER 


CLEVELAND, PHILADELPHIA, 3 








13 
1164 Illuminating Bidg. 
SUperior 1-7000 

W. B. SULLIVAN 


DALLAS, 
1712 Cammeree St., 
Vaughn 
Riverside 7- $i77 
goasey JONES 
- E. HOLLAND 


DENVER 
1700 “gd 
Tower Bid 
ALpine 5 Soe 


J. PATTEN 


Six Penn Center Plaza 
LOcust 8-4330 


H. W. BOZARTH 
PITTSBURGH, 22 


lilt Oliver Bidg. 
EXpress 1-1314 


P. PIERCE 
ST. LOUIS, 

3615 Olive St. 
JEfferson 5-4867 
SAN FRANCISCO, 4 

68 Post St. 
DOuglas 2-4600 
8. HUBBARD 
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CE’s Searchlight spots the big bargains in used, resale 
and rented equipment. Check this issue’s listings—most com- 
plete in the field—for items you need now. 


» Coverage — National. Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. 
rent. 


> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


For sale, wanted, for 


vertising inch is measured { in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Closing date—April 18th issue 
closes March 25th. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, P. 
Box 12, New York 36, N. Y 











LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20” st. steel (New). 
Concentrating Table: Deister #14, 5’ x 8’. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Disintegrator: Rietz RD18P, 75 hp. 
Dryers: Devine 2 x 4’ vac. drum, st. steel. 
Evaporator: Buflovak st. st. 94 sq. f 
Buflovak dbl. eff. model 850D. 
Filter: Oliver precoat 12x2” st. steel. 
Homogenizers-Disperser: Tri-Homo #10, #4 
Kettles: st. steel, with and without ag. 
Dopp 150 gal. dbl. act. agitator. 
Mills: Mikro, ISH, 5 hp. 
Day 3-roll high speed 14x30” 
Mikro Atomizer type rt st. steel. 
Colloid, 3, 5, 20, 
Cog stain, steel, 10 4 
Mixers: Dbl. and sgl. arms sigma blade. 
Dry Powder, var — sizes. 
W. & P. size 14, 50 og jktd. 
Mix-Muller Simpson 18” lab., 39/2" Porto. 
Pumps: Rotary, gear, centrif. vacuum. 
Screen: Rotex model 41 st. steel. 
Still: Double effect st. st. 11.83 gal. 
Stokes DD2, 23 station. 
Stain, steel 1200, 1600 gal. 
42” and 72” stain. steel. 


EQUIPMENT SUPPLY co. 
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MARCH SPECIALS 


Abbe 5’x6’ J’ktd. Ball Mill, chrome mang. steel. 
Oliver United Rotary Vac. Filter 3’x2’. 

SS J'ktd. Ribbon Mixer, 24 cu.ft., 10 HP mtr. 
Rotex Sifter 20°x48”, on high stand, w/'2 HP mtr. 
Gruendier “BB’’ Hammermill, Whirtbeater. 

Ribbon Bienders, Steel & SS, all sizes, New & Used. 
4 Mikro’s-Bantam, #181, #281, #4, w/motors. 
Gen. American 42°x120” Twin Drum Dryer. 
Pfaudier 1500 gal. glass, closed top Tank. 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, Inc. 


111—33rd Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


9 f,) CHEMICAL 
a EQUIPMENT 
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Raymond 3 Roll #3036 Hi-Side Mill 
Buflovak 19 Shelf Vacuum Shelf Dryers 
1000 sq. ft. Stainl Heat Exchangers (2) 
Fletcher 30° Susp. S.S. 10/5 H.P. Centrif. 
Fletcher 40” Susp. Steel Centrifugal 
Oliver 5‘3’x3’ Stainless Precoat Fiiters 
Sweetland #12, #10, #7 Filter Presses 
Komarek Greaves 27” x 24” Presses 
Nooter 750 gal. Steel Reactor 300 PSI 

Link Belt 502-16 Roto-Louvre Dryer 

8’x80’ Rotary Dryer 316 S.S. 

Traylor 11’ x 155’ Rotary Kiln 

Vulcan 9‘x100’ Rotary Kiln 

Standard 5’x45’ Rotary Dryer 

Mosser 4'x47’ Rotary Dryers 

Louisville 6’x50’; 6’x25’' Steam Tube Dryer 
F. J. Stokes 38A & 382A Tray Dryers 
Stainless Tanks 100, 200, 350 gal. 
Condensers 100 to 5000 sq. ft. Steel; Admir. 
Pressure Vessels 300 to 4500 gal. 

Towers and Columns 3 to 10° Dia. 

J. H. Day 600% S.S. Jktd. Powder Mixer 


HEAT POWER %- 


60 E. 42nd St., New York 17, N. Y. 
310 Thompson Bidg., Tulsa 3, Ckla. 
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2—5' x 8’ BALL TUBE MILLS 

—5’' x 8’ Kennedy Van Saun Air Swept 
Ball Tube Mills with disc feeders, fans, 
piping, all motors and electric eye mill 
level controls. 


R. C. STANHOPE, INC. 
Tel. MU 2-3076 or MU 2-1898 
60 E. 42nd St. New York 17, N. Y. 








scmamiaiinaerrco-tevuiraererdistenaern ae ane 
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BUY ON TERMS! 


316 S.S. HEAT EXCHANGERS 


1—Alco Products 835 sq ft horiz. 200-1” 
O D tubes 16’ long 


3—Downington Iron Works, 52 sq ft 
each, 20-5e” tubes 16° long 
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FOR SALE 


HEAT EXCHANAERS—12 ane manufactured by 
Foster-Wheeler, 79 to 520 ft. heating surface, 
type 316 SS tubes and wows ‘sheets. 


Mixer, Sprout-Waldron 165 cu. ft. cap., hvy duty, 
20 HP TEFC Mtr. geared down to 40 RPM, dbi 
spiral ribbon. 


2—SS Selectro 3 deck 18” x 4’ screens, like new. 
Rotex Mod. 41, 40” x 120” double deck screens. 
Kux Mod. 25 Rotary Tablet Press, dbl. action. 
Send us a list of your 
idle surplus 


AARON EQUIPMENT CO. 


9370 Byron Street 
Schiller Park, Ilinois 
Gladstone 1-1500 

















EQUIPMENT SEARCHLIGHT 


ENGINEERED REBUILDING 
ADDS GREAT VALUE TO 
FMC EQUIPMENT! 


REACTORS and PRESSURE VESSELS 


Mojonnier S/S Vac. Pans; 3’x10'; 6’ gi 
Nickel Clad Reactor; 7’x11 6"; Jktd. 
Struthers Wells Type 316 S/S; 1000- 200 Sol 
Pfaudier Gl-Lnd; Jktd. Agtd. to 1000 Gals. 
Lancaster S/S Lined Rotary Jacketed 
Reactor; 50°’ Dia. x 1714” long 
Three Stage Continuous Agitated Reactor, 
3 Vessels 4’x20’ in tandem 
Dopp 650 Gal. C.1. Jktd. Agtd. Reactor 
250 Gal. Hi-Pressure eee a Reactor, 
Jacketed and Agitated; 40” 


PLASTIC and RUBBER EQUIPMENT 


F-B Late Style 2 a. Rubber Mills, 
14x30"; 16°’x 18x42”; ; 22’'x60"’ 

Three Roll Se Aine ml '99' 458 complete 

Baker Perkins Hv. Duty Mixers to 300 Gal. 

Banbury Type ‘‘B’ Laboratory Mixer 

Two Adamson Vulcanizers; 16’ long 

Abbe Pebble Mills with Motors, Pebbles; 
37x48"; 45''x ; x72"; 8'x8’ 

Truck Dryers; 11’ x15'x30'; 7’ x12’ x100° 

Automatic Mechanical Dryer; 160’ long 

Automatic Washer for Latex Pads 

Southwark Hydraulic Presses; 36’'x36” 

Dunning & Boschert Hydraulic Presses 36'’x36" 

French Oil Mill Presses; 28’’x30°’ 

Stokes Aut. Molding Press No. 252; 300 Ton. 

Extruders: Royle | .1 ; Allen No. 2; NRM 


/2 
Kux, Stokes & Colton Tablet Presses 


FILTERS and FILTER PRESSES 


Shriver and Sperry Filter Presses to 42’ in 
Cast lron, Stainless, Ni-Resist, Aluminum 
Oliver Continuous Rotary Panel Type Vacuum 

Filters; 8'x8’ and 8’x10’ 
Feinc String Type Rotary Vacuum Filters 6’x6’ 
& 8’x10’; Stainleess contacts 
Bird Young Rotary Vacuum Filters 4’x4’ 
Sweetiand Pressure Filters No. 2 to 12 
Enzinger Vertical Stainless Pressure Filter; 
18’'x26"; ASME; 24 sq. ft. 
Stainless Nutsche Type Filter 6’ Dia. x 2’ 
Bowser Filter with Pump; 2000 GPH; 69 sq. ft 
Enzinger Leaf Type Filter, 48’’x57” Tank with 
15 leaves; 360 sq. ft. surface. 


DRYERS and EVAPORATORS 


Stokes Rotary Jktd. Dryer; 18’x8’ 

Stainless Lined Rotary Dryer; 50’’x20°’ 

B & S Dbl. Drum Dryer; 28°'x60” 

Buflovak Dbl. Drum Dryer; 40’'x120” 

Zaremba INCONEL Dbl. Effect Evaporator 

Swenson Multi Effect Long Tube, Film Type 
Evaporators 


FATTY ACID DISTILLATION SYSTEM 


including Ni-Resist Still Pots 

Monel and Steel Tanks, Stainless 

Heat Exchanger, Condenser, Receiver, 
Boiler, Jet and Booster Ejectors, 
Pumps, Filters, Accessories. 


CENTRIFUGES and EXTRACTORS 


Bird Continvous Conical Horizontal 
Centrifuges; 18’; 24”; S/S; Monel 
Sharples H2 Nozzlejector; 15 HP 
Sharples Monel Model M4 P Centrifuge 
Delaval Type 316 S/S Hermetic Separator 
Fletcher 12°’ and 30” S/S Centrifugals 
Rubber Covered Centrifugals; all sizes 
OUTSTANDING SELECTIONS 
J. H. Day 40 Gal. Pony Mixers 
J. H. Day Hi Speed 3 Roll Mills 
J. H Day 200 Gal. Paragon Mixers 
Stainless Heat Exchangers to 1000 sq. ft. 
S/S Patterson-Twin Shell Blender 150 cu. ft. 
Pfaudier Glass Lined Jacketed 
Thimble Condenser; 26 sq. ft. 


Send for “FIRST FACTS” 
containing complete LISTINGS 


FIRST MEKAANERY CORP. 


O9-269 TENTH ST 
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EQUIPMENT SEARCHLIGHT .. . 


FOR “IMPOSSIBLE” BUDGETS 


1—Niagara 36H192 Horizontal Filter 
192 sq ft S.S. leaves 


4—Hersey 6’ x 30’ Rotary Dryers. Comp 
w/Blowers. Hoods etc. 


3—Stearns-Rogers 8’ x 40° Rotary Dry- 
ers, 42” shell. Blowers, Hoods 


2—Abbe 54° x 42” Porcelain Lined 
Pebble Mill. 186 gal. work. 5 HP 


1—Patterson 6’ x 8’ Porax Lined icktd 
Pebble Mill. 25 HP Exp). 

1—Kent 6” x 14’ 3 Roll Mill. 
cooled rolls. 5 HP expl mtr. 

3—Lee 100 Gal S.S. Jacketed Kettles, 
with covers. 40 PSI 


1—Day Imperial Mixer, 50 gal. work. 
cap. Sigma blade, jcktd 


Water 


For immediate quote, wire or phone collect—GA 1-1380 
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SAVE ON GOOD USED MACHINERY 


Centrifugals: 12°, 30°, 40” & 48”. 
Centrifugais: Sharples #5 & #6 Stainless. 
Dryers: Hersey 5‘x26’ Rotary, 316 Stainless 
Lined Buffalo Vac. Drum Dryer 24x20". 
Lydon elec. heat Dryer 8 trays. 
Despatch Ovens Elec. Heated. 
Devine Vac. 8 shelf Dryer 38” x 42”. 
Filters: Vallez 49 S. S. covered leaves. 
#2 Sweetland 12 Stainless Leaves. 
Filter Presses: 6° to 36" Iron & Wood. 
Kettles: S.S. Jack. 20 to 500 gals. 
Dopp 350 gal. cast iron jack. Vacuum. 
Devine Impreg. Units 30°” & 36” dia. 
Steel Alum. & Copper 5 to 2,000 gal. 
Mills: Raymond #00, 30 HP. & 20000. 
Mikro Pulverizers #4, 2, 1. & Bantam. 
Hammer Mills & Pulverizers 3 to 50 HP. 
Rotary Cutters 1/2 to 5 HP. & up. 
Spr. Waldron Stainless spike crusher. 
Pebble, on & Ball Mills, Lab. to 6’ x 8’. 
3 Roll 32°, 12° x 30”, 16" x 40”. 
dag oF Roll W.c. 12" x 36” Steel. 
Colloid Mills 112 H.P. & up. 
Mixers: Baker Perkins jack, *00 gals. 
Day Imperial 75 & 150 gals. 
Change Can Mixers 8, 15, 40 gals. 
Day Jumbo 700 gal. horiz. mixer. 
Blystone 3000% horiz. spiral mixer. 
Day 1000% Ribbon Mixers, & up to 30002. 
Lancaster 6’ dia. 25 HP. & #1, HP. 
Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP. Centrifugal 250 PSI. 
Sifiers: Day, Robinson, Rotex type. 
Tablet Machines: Stokes any | BB2 
RD3. — & Rotary 2" t 
New 14” x 30” Rubber & Plastic Mills. 
Hydr. Man Plastic & Rubber Machy. 


Partial Listings. Write for Bulletins 


STEIN EQUIPT. CO. 


107-8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 
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= # to the foot 


All No. 1 Grade Plain End “and Cleaned E 
INDIANA-OHIO PIPE CO. 
. Box 5412 Shepard Sta. Phone CL 3- egal 
COLUMBUS 19, OHIO 
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Baker Perkins 150 gal 40 HP, 100 gal 
50 HP. Both S.S. 2 arm jacketed vac- 
uum hdr. tilt. 

Aluminum Condenser 350 sq ft. 

Aluminum Evaporator Calandria type, 
never used. 1300 sq feet tube area. 

Continuous Stripping column 2 x 13 
Steel. 

Hydraulic Pumps & Motors. 

Dryers Vacuum Shelf. 

MACHINECRAFT CORPORATION 


800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 
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DIESEL LOCOMOIIVES & CRANES 


3—New 25 Ton, 2 GE | Whitecomb. 


i100 Ton, Alco Used. New 1955. 
3—100 Ton, Gen. Motors, Used 
i—25 Ton, industrial 60’ Boom Loco. Crane. 


PLANT EQUIPMENT 


2—Wemco 2M-HMS-Plants. 
36 x 42 Jeffrey Hammermill, Type B-2. 
No. 5060 Dixie Mogul Hammermill 500 H.P. 
2—6’ x 36” Hardinge Bali Mills. 
‘ x 8’ Kennedy Van- vege Ty air swept Ball Tube 


4 x 15’ Rod Mills. 
a ae Sturtevant Lab. Jaw Crusher, 2 HP motor 
14” x 28” New England Jaw Crusher 
30” x 36” Traylor Type H Jaw Crusher 
48” x 72” Buchanan Type ‘‘C’’ Jaw Crusher 
56” x 72” Traylor Style G Jaw Crusher 
No.! Sturtevant Rotary Fine Reduction 
2’ Symons Standard Cone Crusher. 
36” x 20’ Ruggles Coles Class XF-1 Rotary Dryer. 
#207-10 & 2705—24 Link Belt Roto Louver Dryers. 
Link-Belt Mono-Tube 24-10 Dryers 
54” x 35° Louisville Monel Steam Tube Dryer. 
72” x 28’ Madson Rotary Dryer. 
5’ x 30° cucee Coles, Class XA ary Drye 
? x 60" R or 2" Welded od Shell 1 "Calif. 
x 160’ pk Rotary Kiln 
ae" rn 18” Traylor Type AA gedive Rolls. 
5'6” x 60’ Rotary Dryer or Coo 


R. C. STANHOPE, INC. 


60 E. 42nd . N. 7, &. Y. 
Tel. MU 2-3075 
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COMPRESSORS 
World’s Best Rebuilts 
74 CFM 1500 PSI 6'%- $4 1%x7 CP. TCB3 


150 PS! 6x7 Ing. 
500 PSI [ie 4%q-4 11/16x9 1R-ES3 
C SOBW 


3000 PSI 
100 PSI 7 Ing. Rand ESI 
000 PSI 1354x12 Norwalk TRS-4T 


“3%gx13 1R-ES3 
100 PSI 12xii- Se es. 1-Chic. P.T. 
125 PSI 12x13 Chic. 

100 PSI 13x13 Ing. ES-Chic. P.T. 


3135 CFM Vac 31x13 Ing. ES Worth HB 
3078 CFM 110 PSI 30-18x2i Ing. JRE2 

500 HP Syn 3-60-2300/4000 

AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N. J. UNion 5-1397 
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OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


© Wrappers ® Mixers 

® Packaging machines © Pulverizers 

® Cartoning machines @ Grinders 

© Fillers ®@ Dryers 

© Labelers © Sifters 

© Filter presses © Cappers 

® Roller mills ©@ Tablet machines 


TELL US YOUR REQUIREMENTS 


Complete Details And Our 5 
Low Bargain Prices A On R 





318-322 Lafayette $t., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 
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UNION STANDARD EQUIPMENT CO. 








BALL MILLS—3’ x 12’ Abbe/40 HP—4’ x 6’ Allis 
Chalmers 60 HP Slip Ring/screwfeeder—Ken- 
nedy Van Saun 5’ x 6’ Enclosed gears/50 HP/ 
scales /feeders/exhausters—Hardinge 6' x 12’ 
w/200 HP Slip Ring/drum feeder. 

HAMMERMILLS — 20 HP Gruendier X—30 HP 
Mikro 3W—40 HP Jeffrey 24 x 20—S50 HP 
Wms. AKBX—-100 HP Jeffrey 36 x 42—450 HP 
Penna SXT 14. 

ROTARY DRYERS—24” x 22'—36" x 24’—44" x 
25’—5’ x 50’ (2) all w/motor drives—burners/ 
blowers avail. 


VACUUM PUMPS—-115 CFM Beach Russ 100 RP 
w/5S HP motor/Vee belt drive. 


SCALES—125007 capacity dial—Fairbanks Print- 
omatic—8’ x 6° Platform. 


FEEDERS—-Syntron FM!,—FM3—w/hoppers/vibra- 
tors / controls. 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 
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VALUES GALORE—BUY NOW! 


Fletcher 30” Type 316 S.S. Sus. Style Gastrituee. 
Day #31 Roball Sifters, all S.S. 20” x 
a Jacketed Mixers, 600 & 1000, 


Stee 
eammase 36” Whizzer Air Separator. 
Rotoclone Size 16, Type 
Sturtevant 2 x 6 Open Dr. Lab. Crusher 5 HP. 
ory 3 Traylor S.8. Double Deck Vib. Screen 30” 


x 
Shriver 30” C.1.F.P. 30 Ch. eo Cake. 


Stainless 


Cyclotherm Boiler 6207 hr. @250 psi. 
Conveyors, Labelers, Agitators, etc. 


We buy your surplus. Send us your inquiries. 
The Machinery & Equipment Co., Used Div. 
Haring Equipment Corp. 

91-93 New Jersey R.R. Ave. Newark 5, N. J. 
Market 2-3103 
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TANK TRAILERS 


FOR CHEMICALS 
Stainless Steel - new and used. 
HACKETT TANK COMPANY, Inc. 
P.O. Box 803, Packers Sta., Kansas City, Kans. 
MAyfair 1-2363 
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STAINLESS STEEL TANKS 


Oxygen cylinder, J-1, 24” x 45”, 
77 gal., 18,000 cu. in., 400 PSI 
10 gauge, type 304. Value $300. 


rand 
fe EW *99°0 


Model F.1, 84" x 18", wt. 14 Ibs., 
1,000 cu. in. type 302 b 50 
ond 304, gauge 16. 1a 
Packed 8 to carton. NEW 
Air Force surplus. Ideal for chemicals, goses, pnev- 
matic use, hydraulic, liquids, etc. Prompt shipment. 
Terms 30 doys net, F.0.B. Baton Rouge, La. 
ILLINOIS MFG. & SUPPLY CO. 
1829 S. State Street, Chicago 16, Illinois, Dept. 10 
Phone Vie 2-6633 
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“OUTSTANDING VALUES” 


LOUISVILLE STAINLESS DRYER 


96 dia. x 80’ long. 44” shell, type 316 
Stainless Steel Clad By 316 S.S. flights. 
Fully equipped. 50 lotor and Reduc- 
tion unit drive. 


Wire or a collect— GA 1- 1380 
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BALTIMORE, MD. 


CENT.—FILTERS—EVAPS.—CRYSTAL 
1—Bird 32” x 50” Cont. Cent. 316 S.S. 
4—Sharples C20 Super D-Hydrators, 316 S.S. 
1—AT&M 26” sus. Cent., perf. bskt., 316 S.S. 
1—Oliver 8’ x 8 Precoat rubber covered Ro- 
tory Vacuum Filter. 

4—Sperry 36” plate & frame — rubber 
covered, cast iron, and wo 

5—8' dia. x 24’ rubber lined Poniiittenrs. 


PULVERIZERS AND MILLS 


2—Abbe 5’ x 16’ brick lined Mills. 
2—30’ dia. Stainless Steei Micronizers com- 
plete with Hoppers, Conveyors, etc. 


ROTARY KILNS 


i—Traylor 11’ x 155’ Rotary Kiln, %e*’ shell. 
1—Renn. 6’ x 60’ Rotary Kiln, 5e@” shell. 


RUBBER LINED TANKS 
5—8500 gal Vertical Storage 8'6’ x 16’ x 8’ 


cone. 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


6—2000 to 5200 gal. with Turbo Agitators. 
14—Storage Tanks: 3800; 6000; 9000; 10,000; 
15,000; 47,000 gals. 


MISCELLANEOUS 


7—Dorr Thickeners: 16’ dia. with Tanks. 

1—Bemis 50% Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 

50—LaBour, Durco, Worthite, Duriron and 
Stainless Steel Centrifugal Pumps 2°’ to 
6" with motors. 


Representatives on premises, 
2701 Broening Highway, Baltimore, Md. 
Telephone: Medford 3-2911 


BRIL EQUIPMENT CO. 


35-65 Jaber Street, 
Newark 5, N. J. 
Tel: Market 3-7420 
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OIL REFINERY 


DESTREHAN, LA. 


Partial List 
5—B & W 70,000#/hr. Boilers, 450 
psi. (1952) 
3—Carrier Centrifugal Compressors; 
38, 300, 9370 and 5535 cfm. 


87—-Heat Exchangers, 50 to 6000 sq. ft., 
steel and Adm. 


15—Pressure Vessels, 3° to 23’ dia. 


125—-Centrifugal Pumps, XP motor & 
turbine drives, up to 9000 gpm. 


10—Steel Bubble Cap Towers, 2’ to 12’ 
dia., up to 109" high. 
54—Storage Tanks, 1000 to 80.000 bar- 
rels. 
6—-Hortonspheres, 5000 to 10,000 bar- 
rels. 


LIST AVAILABLE ON REQUEST 
REPRESENTATIVE ON PREMISES 


BRILL EQUIPMENT CO. 


£4444444444444 4A. 
POPC CC CCC CSCC LOS 


BUY BRILL 


REACTORS—EVAPS—CONDS—TANKS 
ET ore Service 650 gal. 304 S.S. closed, kettle, 5‘ x 4’, with 100 sq. ft 


heater. 
11400 0 gal. Blaw-Knox, steel jacketed, agitated Reactor. 
1—2000 gal. Struthers Wells 316 S.S. jacketed, agtd. Reactors. 
2—3200 gal. 316 S.S., jacketed, agitated Kettles. 
1—550 sq. ft. Buflovak, monel single effect Evaporator. 
1—Baker Perkins 700 gal. jacketed, agitated Dissolver. 
1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’, 50 psi. 
1—750 gal. nickel clad os Tank, 125+ nickel coils. 
1—4000 gal. Haveg Vert. Tank 8’ x 12 2’. 
1—4000 gal. 316 S.S. clad agitated Reactor with Coils. 
1—1500 gal. Stainless Pressure Tank, 5’ x 10’, 904. 
1—12000 gal. horiz. steel Pressure Tank, 7'6" x 36”, 200 psi. 
6—Stainless Heat Exchangers; 1220, 786, 536, 396, 315, 250 sq. ft. 
1—24” dia. x 25’ 304 S.S. Bubble Cap Column. 


CENTRIFUGES 


1—Sharples C-27 Super-D-Hydrator, 316 S.S. 

1—Bird 18” x 28”, 316 S.S. Solid Bowl Continuous. 
1—Bird 18” x 28” steel, Solid Bowl, NEW, Continuous. 
1—Bird 36” x 50’, 347 S.S. Solid Bowl, Continuous. 
2—Sharples PY14, PN14, Super-D-Canters, 316 S.S. 
1—Tolhurst 32” Suspended, 316 S.S., imperforate basket. 
2—AT&M 48” Suspended, 316 S.S. basket. 

2—Sharples #16, 304 S.S., 3 HP motor. 


MIXERS 


1—#12 Sturtevant 304 S.S. Rotary Mixer, 450 cu. ft. 
1—Baker, Perkins # 16TRM, 15C gal. jktd., Vac. 60 HP. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
1—1500# Powder Mixer, 72 HP XP Motor. 

2—Steel, jktd. Powder Mixers, 225 and 350 cu. ft 
1—36” dia. Simpson Intensive Mixer. 


DRYERS 


3—Bufiovak Vacuum Shelf, 20-60” x 80” shelves. 
1—Devine Vacuum Shelf with 19—59” x 78” sheives. 
1—Devine Vacuum Shelf with 1C—40” x 43” shelves. 
2—Buflovak 42” x 120”, atmospheric, double drum. 
2—Devine, 4’ x 9, single drum, atmospheric.: 

1—Baker Perkins 56 x 6’ Rotary Vacuum Dryer. 
1—Louisville 54” x 35’, Monel Rotary Steam Tube Dryer. 
2—Louisville Rotary Steam Tube 6‘ x 25’, 6’ x 50’. 
9—Rotary Dryers, 34” x 30’, 4’ x 40’, 6’ x 50’, 6’ x 60’ 7’ x 80’, 8’ x 87’. 
2—Lovisville 8’ x 50’ Stainless Steel lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 
2—Link Belt, 7‘5” x 25”, 6'4” x 24’, SS Louvre Dryers. 


FILTERS 


1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 

1—Oliver 3’ x 6’ Steel Rotary Vac. Precoat Filter. 
1—Niagara #370-38 Filter, 370 sq. ft., 304 S.S. 

2—#49 Vallez Rotating Pressure Filters, 738 sq. ft. 
1—Oliver 5’3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler, 33828 Filter, 150 sq. ft., 304 S.S. 

2—Sparkler, 18D8 Filter, 12.3 sq. ft., 304 S.S. 

1—Feinc 5‘ x 6’ Stainless Steel Rotary Vacuum Filter. 

2—# 10 Sweetland Filters, 27 leaves, 4” centers, 250 sq. ft. 


MISCELLANEOUS 

1—Ross 6” x 14” Three Roll Mill. 
3—Swenson Walker Continuous Crystallizers, 24’ x 30’ sections. 
2—Robinson Sifters, 40” x 84”, Stainless. 
3—Robinson Gyratory 30” x 104”, Quadruple Deck. 
8—Stokes; DD2, DDS-2, T, “R”, and “F” Tablet Presses. 
.4—Nash Vacuum Pumps; ‘H6, TS7, #2. 

25—Chliorimet, Duriment and Duriron Centrifugal Pumps, 1/2” to 6”. 
1—Williams 5 Roll high side Mill, 100 HP. 
1—Raymond 10’ dia. single Whizzer Separator. 
1—J. H. Day 5” x 12” 3 Roll Mill. 


PARTIAL LIST OF VALUES 


BRIL EQUIPMENT COMPANY 


Cable: Bristen 
TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 


SEND FOR COMPLETE CIRCULAR 
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EQUIPMENT SEARCHLIGHT . . . 


i LIQUIDATING 


FORMER FELDSPAR MANUFACTURING FACILITIES 


BON AMI, INC., MANCHESTER, CONN. 


2—Hardinge 7’ x 36” conical 2—Symons 3’ shorthead cone 
pebble mills crushers, fine bowl 
19—Abbe Eng. 6’ x 8’ pebble _ Chrictie 4.4” , 
mills, 30 HP drives 1—Christie 4’-6” x 45‘ long rotary 
Pfc oe Ra ee Sa spar dryer, complete 
os 1—Allis-Chalmers 6’ x 18’ peb- 


crushers, 50 HP : : 
1—Pangpborn dust collector and ble mill, buhrstone lined 


15 HP exhauster 5—Bucket elevators, up to 40’ 
1—Dings Magnetic Separator high, on rubber belts 
SEND FOR CIRCULAR 


PP PPP PPA it ea ee 
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STAINLESS STEEL TANKS BUBBLE-CAP COLUMNS 
T316 STAINLESS STEEL 

1—10,000 gal., horiz., T304 SS, 8’ x 26", cone heads. pap Ph near ig 

1—3700 gal., vert., T304 SS, 6’ x 17°, VACUUM, int. coils. 1—96" pret Velie —<30 tye 

1—3400 gal., horiz., T304 SS, 66” x 16’, 44” shell, 7/16” dished heads. 1—60" dia. Vulcan—10 trays 

1—3300 gal., vert., T304, SS, 6’ x 14’6”, 58” shell, %” heads, 70# WP. 1—48" dia. Vulcan—25 trays—T304 ELC 

1—2830 gal., horiz., T316 SS, 6’ x 12’, 5/16” shell & dished heads, VACUUM 1—42” dia. Vulcan—Packed—32’ high 

3—2750 gal. vert., T316 SS, 7° x 8° dished heads, 50# WP. 75 sq. ft. coil. 1—36” dia. Vulcan—6 trays 


1—17,650 gal., horiz., T316 SS, 9° x 36’, 4” shell, %” dished heads, 40# WP. 


6—2600 gal. vert., T316 SS, 7’ x 8’, flat bottom, 19# WP, 5 HP agit. 1—24" dia.—Packed—28’ high, T304 

1—2500 gal., vert., T316 SS, 7’ x 7’, 14” shell, 5/16” dished heads, 70# WP. HEAT EXCHANGERS—CONDENSERS 
6—2250 gal., vert., T316 SS, 7’ x 63", dished heads, 70# WP, 5 HP agit. 1—2000 sq. ft., T316 SS condenser 

1—1960 sq. ft., T316 SS exchanger 

8—800 sq. ft.. T316 SS condensers 

12—1750 gal., vert. hoppers, T304 SS, double cone bottom. 60—T316 SS condenser & exchangers, 1450, 800, 735, 


1—1900 gal., vert., T316 SS, 6’ x 8’, 5s” shell & dished heads, VAC. or 100# 


4—1200 gal., vert., T316 SS, 5° x 7’, cone bottom. VACUUM. 427, 400, — 264, 250, 235, 200, 165, 150, 125, 
110, 47, 3 


a , “or : 
11.000 gal. vert. T316 38. Sx 7. 4" dished heads 25—-Copper & Cupro-nickel exchangers & condensers, 
100—Tanks & vessels, 100 to 1000 gal., all types, etc. up to 1070 sq ft. 


FILTERS—CENTRIFUGALS 
1—Niagara #510-28, 510 sq. ft. vert. leaf, T316 SS. &. ee ST eS U YY =, 
1—Alco 110 sq. ft., T316 vert. filter. 
1-—Sparkler #33-S-28, 151 sq. ft. horiz. plate, T304 SS. 1—Kennedy Van Saun 7’ x 9 contin. ball mill—150 HP. 
1—Eimco 18” dia. x 24” face T304 SS rotary vacuum 12—4500 gal. nickel-clad tanks, 8’ dia. x 11’ high, cone bottom, 125 WP. 
2——Oliver 5‘3” dia. x 3’ face rot. vac., pressure precoat, 1—Struthers-Wells 630 sq. ft. T316 SS evaporator. 
Tet Sh EE OE Sree: 3—18,000 gal. Aluminum cone-bottom tanks, 12’ dia. x 31’ OAH. 


1—Oliver 5'3” dia. x 8’ face rot. vac., precoat, steel. 
UNUSED. 1—Link-Belt # 604-18 roto-louvre dryer, cyclone, fan, etc. 


8—Sharples #AS-16V super cent. Inconel, Vapor-tite, 3—Worthington 160 ton steam-jet vacuum refrig. units. 
2—Sharples #16P, T304 SS pressure-tite centrifugals. 2—Buftalo T316 SS Blowers, 2330 cfm, 60 HP TEFC. Motor. 


3—Sharples #C-20 Super-D-Hydrators, T316 SS. 2—1800 cu. ft. Read T304 SS weigh hoppers, with scales, T304 SS screw 
conveyor, bucket elevators, AJAX “Lo-veyor” shaker conveyors. 


1—Vulcan 10’ x 11’ x 175’ long rotary kiln, 13/16” shell, 2-tire. 
1—Bartlett & Snow 3’ x 15’ everdur rotary dryer. 


PDP PPP dada 
BOPP 


at 
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2—Bird 18” x 28” horiz. cent., T304 SS. 
1—Bird 32” x 50” horiz. cent., T316 SS. 


2—Sperry 30” P. & F. filter presses, 19-9 st. st. (NI- 
RESIST). 


~ rb rh RY EQUIPMENT CORPORATION 
1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 
os Phone POplar 3-3505 
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YOU'RE RIDIN’ HIGH 
When You Buy 


CHEMICAL PROCESS 
EQUIPMENT 








1—18,000 gal. type 316 SS pressure tank, 60 psi 

1—Eimco type 316 SS rotary vacuum drum filter, 3’ x 1’, 
complete 

5—Pfaudler Series XL 1000 gal. glass lined jacketed re- 
actors, complete with drives and anchor type agitators. 

3—Struthers Wells type 316 SS jacketed reactors, 2000 gal. 
with agitators and drives, 40# internal pressure 




















AUTOCLAVES, KETTLES AND REACTORS 


l—Aluminum 16,000 gal. horiz. storage tank 

1—Type 316 SS 2000 gal. horizontal tank 

1—Edgemoor type 316 SS 750 gal. jacketed reactor 

1—Piaudler Series EL, glass lined jacketed reactor, 300 gal. complete 
with anchor type agitator and drive 

2—Piaudler 200 gal. glass lined jacketed, react 1 with 
anchor type agitators and drives 

1—Pfaudler 100 gal. glass lined jacketed plete with 

hor type agitat 








and drive 

1—Pfaudler 100 gal. glass lined vacuum receiver 

1—Steel and Alloy Tank Co. 100 gal. type 347 SS pressure tank, 
250 psi jacket 

1—Blaw Knox 400 gal. steel jacketed autoclave, 570# internal pres- 
sure, 85% jacket 

1—Blaw-Knox 45 gal. jacketed autoclave, 1500# pressure 

1—Paterson Kelley 6000 gal. steel jacketed kettle 


DRYERS 

3—Link Belt steel roto louvre dryers, Model 207-10, 310-16, 604-20 

1—Buflovak stainless steel rotary vacuum dryer, 3’ x 15’ 

1—Stokes Model 59DS steel rotary vacuum dryer, 5° x 30’ 

2—Louisville rotary dryers, 8 x 50’, SS 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville rotary dryer, 38” x 40’, Type L 

1—Traylor 4° x 40° rotary dryer 

1—Rotary dryer, 6’ x 36’ 

2—Stokes Model 138]-20 single door vacuum shelf dryer, 20 shelves, 
complete 

1—Western Precipitation Corp. SS pilot spray dryer, Type N-2 

4—Gordon single truck tray dryer 


FILTERS 

3—Dorrco rubber covered filters, 6’ x 2’ 

1—Sweetland #3 stainless steel filter 

12—Sweetland #12 filters with 72 SS leaves 

1—Niagara SS filter, Model 510-28 

1—Oliver SS rotary pressure precoat filter, 5‘3° x 8’ 

1—Oliver horizontal filter, 3° 

10—Shriver plate and frame filter presses, 12" to 42” 

1—Shriver aluminum 30” x 39” P&F filter press, 30 chambers 

1—Shriver C. I. plate and frame filter press, 36 x 36, closed 
delivery, 4 eye, 60 chambers 


CENTRIFUGES 

1—AT&M 26” suspended type centrifuge with SS perforated basket, 
complete with plow and motor 

1—AT&M 48” SS suspended type centrifuge, complete with plow, 
motor and imperforated basket 
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2—Fletcher 40” center slung rubber covered centrifuges with per- 
forated baskets and motors 

1—AT&M 40” SS suspended type centrifuge, complete with motor and 
plow with perforated basket 


MIXERS 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—Baker Perkins size 16 type TRM, 150 gal., jacketed double arm 
sigma blade mixer with vacuum cover 
3—-Robinson type 316 SS sigma blade jacketed h.d. mixers, 400 gal. 
1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum 
mixers with double naben blades 
1—Entoleter impact mill type PPM-27 
1—Stokes SS granulating mixer, Model 21-] 
3—Banbury #1 mixers, chrome plated rotors, with 50 HP motors 
1—Baker Perkins size 16, type UUEM, 150 gal. jacketed double arm 
dispersion type mixer, complete with compression cover and 
100 HP motor 


MISCELLANEOUS 
1—Cleaver Brooks 500 HP package steam generator, 200+ 
1—York Shipley 175 HP package steam generator, 135# psi 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Vulean SS bubble cap col 4 x 28 plates 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 sq. ft. and 600 sq. ft. 


1—Downington t; pe 316 SS heat exchanger, 750 sq. ft. 
2—Swenson type 316 SS vacuum crystallizers, 3’6" x 12’, 2° x 12’ 


3—Williams type 316 SS hammermiills, Model AK 

1—Sprout Waldron Model 501-D pelleter 

1—Ross 6” x 14”, 3 roll paint mill, complete 

2—Sweco 48” SS separators, Model D-2D-8 

1—Stokes stainless steel coating pan, 3’ dia. 
50—Steel heat exchangers, 15 sq. ft. to 100 sq. ft. 

4—Stokes tablet presses, Modei T and R, with drives and motors 











2—Sturtevant #7 SS dust type rotary batch blenders, new 

4—Tolhurst 40” center slung rubber covered centrifuges 
with perforated baskets and motors 

1—Pfaudier Series R, 300 gal. glass lined jacketed reactor, 
with impeller type agitator and drive, 125# internal 
pressure 85# jacket 

15—Davis Engr. SS heat exchangers, 145 sq. ft. (new) 
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SPRAY NOZZLES 
to control LIQUID PARTICLE SIZE 
and FIELD DISTRIBUTION 
with ACCURACY 
= 


For liquid-gas and 
liquid-solid contact operations to 
accomplish physical mixing, chemical 

reactions or heat transfer, Spraying Systems 

spray nozzles are available to give you any 
liquid particle size and spray field distribution 

you may require. Standard spray nozzles are 
offered in an unusually wide range of types and 


capacities . 


designs are 


gladly supplied when needed. 
SPRAYING SYSTEMS CO. 
3275 Randolph Street * Bellwood, III. 


For complete information we invite 
your inquiry for Catalog 24 





This Self-Contained 
Fluid Cooling System 


... gives most 
accurate temperature 
control 


Applied in cooling industrial machines 
Of processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness. 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. CE-9, 405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U. S. and Canada 
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Elektricitats-Gesellschaft .... 

— =" 


Stewart-Warner Corp......... 
Py tern pd Co. 
Allegheny Ludlum Steel Corp.. 
Allied Chemical Corp. 
(Baker & mson) 
General Chemical Division... 81 
Allis-Chalmers. . 207, 209, 211, 213, - 


Alloy Steel Products Co 
Aluminum Co. of America 
Petrochemicals Div. ......... 15-18 
Amercoat Corp. 189 
American Cyanamid Co........ 24-25 
American Hard Rubber 229 
American Optical Co. .......... 53 
Appleton Electric Co 1 
Armco Steel Co 


Blaw-Knox Co. 
Buflovak Equip. Div 

Bowser, Inc. 

Buffalo Pumps 

Burgess Manning Co 


Carpenter Steel Co 
Ceilcote Com 


Chiksan Company 
Clarage Fan Co 
Clark Equipment Co 
Clayton Mark & Co 
Cleaver-Brooks Co. 





Advertising Sales 
Saersener et 


D. Gridley, J 
Michigan ‘Ave. iMOhowwk 


1 

Voughn Bidg., 1712 Commerce 
Riverside 7-5117 
Denve: John Patten 
1700 eatss. 
Detroit 26 

856 Penobscot Bldg. 
— 

Michael R. Zeynel 


RST Paap ee E. E. Schirmer 
95 Farringdon St. 


"3617 Olive Street 
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Pee ener | Site. ae ~ H&P S wer 
i an CYCLONES 


Cooper-Bessemer Corp. ........ 10-11 
Corning Glass Works 38-39 ' 
pee Hinds Co 24 oe a me | Interesting applications 





. 


Day Co., J. H 

Day Co., The 

Dean Products, Inc. 
Dean Thermo Panel Coil Div.. 252 

DeLaval Separator Co 20-21 

Delhi-Taylor Oil Corp 

Deming Company, The 

Dempster Bros. 60 — 

Peewee ag eg, Ae ee eee Complete New Uni-Circle Manifold 

Ducon Company ee 5 available in stainless steel, can be 

duPont de Nemours & Co. : 

(Inc.), 
sasteaaien Dept. 
Polychemicals 

Duriron Company, 


vapor-proof. 


ew . 
kp The.... 185 Ht & P Cyclones 
are available from 
1%”"—36” diameters. 


Eaton-Dikeman Co. Request brochure 1157. 

Elliott Co. 

Entoleter Inc., Div. of 
American Manufacturing Co.. : 

Eriez Manufacturing Co 23 Specify the best — the H & P Cyclone. 


Fansteel Metallurgical Corp..... : . 
Fike Metal Products Co 1 HEYL 4 PATTERSON, inc. 
Fischer & Porter Co. Sg ea BUcka 5) eee > 
Fisher Governor Co " : me ee ‘ 
Fluidizer Company 
Forge & Fittings Div., 

H. K. Porter Company, Inc... 
Foxboro Co. 17 


VO 





@eeeeeeaeaeaeae eevee eeeseeeaeseseeeeeeeeeeeeeaeenese 


NOW / A BUTTERFLY VALVE 
THAT’S BUBBLE-TIGHT AT 500 PSI! 


Gabb Special Products, Inc..... 
Garlock Packing Co 

General Electric Co 
Goslin-Birmingham Mfg. Co.... 
Graham Manufacturing Co..... 
Grinnell Co. 


.~ -¥ Chemicals & Controls, 


Hardinge Co. 7 ‘ = 
Hercules Powder Co 4 @ Capacity approximately 1% times greater than globe valves. 


Seen Casuaeatins Inc © Handles temperatures from —60°F. to +450°F. 
upp Aviation Div © For 60° throttling or 90° on and off. 


@ Equal percentage flow for good control. 

Industrial Filter Pump & Mfg. ia @ Closing speeds as fast as '4 second. 

teeaieadt Aad ®@ Low in cost, weight and maintenance. 
International Business Machines o- Available in special materials or construction and as manual or with various types of operators. 


Corp. 
“anton : FISHER-CONTINENTAL 
RUBBER-SEATED 


Jenkins Bros. 
Johns-Manville 

(Celite) 
Jerguson Gage & Valve Co 
Jordan Corp.-OPW 
Joy Manufacturing Co 


Kaiser Aluminum & Chemical 
Sales, Inc. 
Kaiser Chemical Div. 
Kemp Mfg. Co., C.M PS 
Kennametal, Inc. ; + 23 For complete details about Fisher-Continental 


Butterfly Valves send for free literature. 


Lapp Insulator Co. FISHER GOVERNOR COMPANY 


(Pulsafeeder) 


Link-Belt Co. Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


Direct Inquiries to: CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Penna. 
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SPRAY NOZZLES 
to control LIQUID PARTICLE SIZE 
and FIELD DISTRIBUTION 
with ACCURACY 
* 


For liquid-gas and 
liquid-solid contact operations to 
accomplish physical mixing, chemical 

reactions or heat transfer, Spraying Systems 

spray nozzles are available to give you any 
liquid particle size and spray field distribution 

you may require. Standard spray nozzles are 
offered in an unusually wide range of types and 





ACF Industries, Inc. 
WEM Divisi 


ine 
Elektricitats-Gesellschaft .... 
Aerofin Corporation 
Aldrich Pump Co 


Stewart-Warner Corp 
Allen-Bradley Co. 
ww Ludlum Steel Corp... 
Allied Chemical Corp. 
( er & Adamson) 
General Chemical Division 81 
Allis- a pm . 207, 209, 211, 213, 215 
Allis Co., Louis 50 
Alloy Steel Products Co 
Aluminum Co. of America 
Petrochemicals Div 


ard Rubber 
American Optical Co. .......... 
Appleton Electric Co 
Armco Steel Co 


capacities . 


- special designs 
gladly supplied when ay 


SPRAYING SYSTEMS CO. 
3275 Randolph Street « Bellwood, Ill. 


For complete information we invite 
your inquiry for Catalog 24 





This Self-Contained 
Fluid Cooling System 


--- gives most 
accurate temperature 
control 


Applied in cooling industrial machines 
Of processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness. 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. CE-9, 405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U. S. and Canada 
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Clark uipment Co 
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WI it oo > ag 
Francisco 4 
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Commercial Filters Corp 
Continental Can Co 


Corning Glass Works 
Crane Packing Co 
Crouse-Hinds Co. .............. 714 


Day Co., J.H 
Day Co., The 
Dean Products, Inc. 

Dean Thermo Panel Coil Div.. 252 
DeLaval Separator Co 20-21 
Delhi-Taylor Oil Corp 
Deming Company, The 
CI, SN es cw ccs boc e-e.cs 
Denver og Co 
Downington Iron Works 
Ducon Company 
duPont de Nemours & Co. 

(Inc.), E. L., 

Elastomers Dept. ............ 127 

Polychemicals Dept. (Téflon). 105 
Duriron Company, Inc., The.... 185 


Eaton-Dikeman Co. ............ 
Elliott Co. 
Entoleter Inc., Div. of 

American Manufacturing Co.. 219 
Eriez Manufacturing Co 230 


Fansteel Metallurgical Corp..... 
Fike Metal Products Co 
Fischer & Porter Co 
Fisher Governor Co 
Fluidizer Company 
Forge & Fittings Div., 
H. K. Porter Company, Inc... 
Foxboro Co. 1 


Gabb Special Products, Inc..... 
Garlock Packing Co 3 
General Electric Co..... 
Goslin-Birmingham Mfg. Co.... 
Graham Manufacturing Co..... 
Grinnell Co. 


Heyl & Patterson, Inc 
Hupp Corporation, 
upp Aviation Div 


—— Filter Pump & Mfg. 


International Business Machines 


Corp. 
International Minerals & 
Chemicals Corp. ............. 
International Nickel Co. 


OU TR ores Ski ce xed ciee's v0 
Johns-Manville 

(Celite) 
Jerguson Gage & Valve Co 
Jordan Corp.-OPW 
Joy Manufacturing Co 


Kaiser Aluminum & Chemical 
Sales, Inc. 
Kaiser Chemical Div. ........ 
Kemp Mfg. Co., C. M 
Boenmamoetal, 106. ........6...6 20% 


Lapp Insulator Co. 
(Pulsafeeder) 

FUER CO ici Nc e's ceauekia 

Liquidometer Corp. ............ 


H&P 3° wer 
CYCLONES 


Interesting applications 


Complete New Uni-Circle Manifold 
available in stainless steel, can be 


vapor-proof. 


H & P Cyclones 

are available from 
1%”"—36” diameters. 
Request brochure 1157. 


Specify the best — the H & P Cyclone. 


HEYL & PATTERSON, inc. 








NOW (A BUTTERFLY VALVE 
THAT’S BUBBLE-TIGHT AT 500 PSI 3 


@eeeeeseeeeeenweespeeeeeeaeeeeeeeeeeee 
@ Capacity approximately 14 times greater than globe valves. 
@ Handles temperatures from —60°F. to +450°F. 
@ For 60° throttling or 90° on and off. 

@ Equal percentage flow for good control. 
@ Closing speeds as fast as '4 second. 

@ Low in cost, weight and maintenance. 

Available in special materials or construction and as manual or with various types of operators. 


FISHER-CONTINENTAL 
RUBBER-SEATED 


For complete details about Fisher-Continental 
Butterfly Valves send for free literature. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
Direct Inquiries to: CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Penna. 
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=a AVAILABLE IN 
DUCTILE IRON: 





This easy to use manual describes how you 
can get steel strength in regulators and 
control valves at the cost of iron . . . and, 
at considerable savings. It fully explains 
how ductile iron is produced, shows fea- 
tures, specifications, typical ranges of me- 
chanical properties, and comparison tables 
on physical properties of cast steel, ductile 
iron, red brass and cast iron. This manual 
is also a condensed catalog describing the 
complete line of OPW-JORDAN products that 
are available to you in ductile iron. Di-l 


SEND FOR YOUR COPY | 


OPW-JORDAN 





SPECIAL SHAPES AND SIZES 
NO DIFFICULTY 


With Superior 
DEAN 


SAMNREN /AYNN 
2 [s\n | CO 
| VAVYINE 


SRW LSS YY UES 











6013 WIEHE ROAD 
CINCINNATI 13, OHIO 





Heating 
Special Blender 


Heating 
Conical Bottomed Tank 

Dean Panelcoil offers dollars and 
cents advantages over old-style pipe 
coil and conventional integral jacket- 
ing, regardless of shape or size. Low 
in cost, Faster, more efficient heat 
transfer. Easier to install. Lighter. Bet- 
ter in every way. 

For complete engineering and pric- 
ing data, write for new Technical Data 
Sheets Nos. 15-60 series and Price 
Bulletin 259. 


DEAN PRODUCTS, INC. 


1039 Dean Street, Bkiyn. 38, N. Y. 
STerling 9-5400 





Backed by 25 Years of Panel Coil Manufacturing 





Engineered for Unmatched Quality 


ROCKWELL 
OVENS 


Bench, Cabinet, Truck 
and Conveyor Types 


Gas 


Electric 
Steam 


Convection 
Heating for 
Fast, Uniform 
¢ Drying 

« Baking 

e Curing 


Bulletin 127 describes the many types of Rockwell 
Ovens available for specific heat processing oper- 


ations. Write for a copy. 


W. S. ROCKWELL COMPANY 


FURNACES - OVENS - 


BURNERS - VALVES - 


SPECIAL MACHINERY 


2300 ELIOT STREET ¢ FAIRFIELD, CONN. 





ADVERTISER 


Manning, Maxwell & Moore, 
Inc. 


Manton-Gaulin Mfg. Co 


Marathon, Div. of 
American Can Co 


Metal Hydrides, Inc 

Midwest Piping Co 
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Minnesota Mining & Mfg. Co... 
Mixing Equipment Co.. Fourth Cover 
Morehouse-Cowles, Inc. 
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Oakite Products, Inc 
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OPW-Jordan Corp. 
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Patterson-Kelley Co 76-77, 241 
Penfield Manufacturing Co..... 239 
Pennsylvania Crusher, Div. of 

Bath Iron Works 
Performance Measurements Co. 243 


Pfaudler, Div. of 
Pfaudler Permutit, Inc 


Pfizer & Co., Chas 

Philips Electronic Instruments. . 
Powell Valves, Wm. Powell Co... 
Prater Pulverizer Co 
Protectoseal Co. 


Quaker Oats Co., Chemical Div.. 


Republic Flow Meters Co 
Resistoflex Corp. 
Rockwell Co., W. S 


Rockwood Sprinkler Co. 
(Ball Valves) 


Rodney-Hunt Machine Co 


Roots-Connersville Blower, Div. 
of Dresser Industries 17 


Saran Lined Pipe Co 

Sarco Company 

Sharples Corporation 

Shell Chemical Corp...Second Cover 

Sinclair Refining Co 

Southwestern Supply & Machine 
Co. 231 


Speedline Stainless Steel Fittings 
Div., Horace T. Potts Co 

Sperry & Co., D. R 

Spraying Systems Co 

Sprout, Waldron & Co 

Square D Company 

Stearns Magnetic Products, Div. 
of Indiana General Corp 

Stokes Corp., F. J 

Stow Manufacturing Co 

Struthers-Wells Corp 

Strahman Valves, Inc. 

Sturtevant Mill Co 

Sun Shipbuilding & Dry Dock Co. 64 

Swenson Evaporator Co., Div. of 
Whiting Corporation 
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Taylor Instrument Companies. .22-23 
Timken Roller Bearing Co 


Toledo Scale, Div. of 
Toledo Scale Corp. ........... 220 


Tube Turns Plastics, Inc 


U. S. Gauge, Div. of American 
Machine and Metals, Inc..... 118 


U. S. Industrial Chemicals Co., 
Div. of National Distillers 
Chemicals Corp. .......... 11 


U. S. Rubber Co 
Vogt Machine Co., Henry 


Weinman Pump Mfg. Co 
Western Precipitation Corp..... 
Wilfley & Sons, A. R.....Third Cover 


WK. Division of 
ACF Industries, Inc 


Wyandotte Chemicals Corp. 
Michigan Alkali Div 


Williams & Co., C. K 


Yuba Consolidated Industries, 





Professional Services .... 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES 
BUSINESS OPPORTUNITIES 
EQUIPMENT 


(Used or Surplus New) 
For Sale 


ADVERTISERS INDEX 


Aaron Equipment Company.......... 245 
American Air Compressor Corp...... 
Armour Industrial Chemical Co........ 2 


Benhard Associates . 
Brill Equipment Company............ 


Equipment Clearing House, Inc 
First Machinery Corporation.......... 
Cg IS US occ Sided ebenticcees 2 


Hackett Tank Company, Inc........... 2 
Heat & Power Company, Inc.......... 
Illinois Mfg. & Supply Co............ 2 
Indiana-Ohio Pipe Company.......... 
Lawler Company 
Loeb Equipment Supply Company...... 2 
Machinery & Equipment Co., 

Calif. 


Machinery & Equipment Co., 
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Machinecraft Corporation 246 
Perry Equipment Corp............++++ 248 


Riegel Paper Corporation.............. 244 
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Stein Equipment Company....e++...-- 246 


Union Standard Equipment Co.....e+.. 246 
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Coz for 
refrigeration 


|-1093°F 


Available Refrigeration Potential 


As Dry Ice Approx. 275 BTU/Ib. 
As Liquid @ O°F. Approx. 130 BTU/Ib. 


Wherever refrigeration is needed, CO. does 
the job rapidly, economically and well. Here’s 
the refrigerant that cools everything...with- 
out expensive equipment and with quick, 
clean efficiency. Here are just a few of the 
places where fast-acting CO. can save you 
money. 

Chill grinding Freezing tissue 

Freeze drying Investment casting 

Drill cooling Alloy treatment 

Aluminum anodizing Dewaxing oils 


Alloy treatment Rubber tumbling 
Mixing Hardening 


Olin Mathieson CO, is handled and stored 
in a variety of forms and quantities ranging 
from “Low-Pressure” units to 24- and 30-ton 
tank cars for direct unloading to your process, 
as well as dry ice. Why not contact an Olin 
Mathieson representative soon for an infor- 
mative discussion that may open new and 
more economical uses for this safe, tested 
refrigerant. 


Olin Mathieson 


CHEMICALS DIVISION, BALTIMORE 3, MD. 





Inside surface of Carpenter Stainless Tube after test 


arpenter stainless condenser 
tubes score Impressive win In 


ow AOlOPi slolelanalia 


Outside surface of Carpenter Stainless Tube after test 


To determine the suitability of various materials for retubing its surface condensers, a 
large Eastern power company subjected Carpenter Stainless Tubes to an actual service 
test of 8700 hours in the corrosive cooling water condition shown below. When removed 
for checking their performance, the tubes showed no ill-effects from this punishing test. 
Not the slightest trace of corrosion or scale was visible on their inside or outside surfaces 
as shown above. 


Evidence keeps piling up in favor of Carpenter Stainless Tubes for condensers and heat 
exchangers subjected to corrosive conditions. Now promptly available from our large 
mill stocks are Types 304 and 316 condenser and heat exchanger tubes of ¥%” to 1” O.D., 
16 and 18 BWG, in lengths up to 40 ft. 


Take advantage of Carpenter experience, know-how and 
cost-savings on your corrosion control problems. Contact 
our nearest office for technical assistance and helpful 
engineering data. The Carpenter Steel Company, Alloy 
Tube Division, Union, N. J. 


COOLING WATER 


pH 67— 7.5 
Chlorides 1,500 — 15,000 ppm 


Sulfate 400 — 2,000 ppm 
Magnesium 300 — 1,000 ppm 
Calcium 100 — 350 ppm 
Bicarbonate 100 — 150 ppm 
Suspended Matter 500 — 2,500 ppm 
Total Solids 20,000 — 28,000 ppm 
Oxygen 1 — 8 ppm 
Sulphides and Indeterminate but 

Sulphates present 


your master key 
fo cost-savings 
in power equipment 


Scclsictnclenesnctensihmiti tl Nh Se iiaieniaicaas 


Stainless Tubing & Pipe 
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WILFLEY 


ACID PUMPS 


000 GPM CAPACITIES: 


10 TO 3 


Whatever your pumping job requires, there is a Wilfley Acid Pump to 
handle it—dependably, economically. Wilfley’s simplified packingless 
design and rugged construction guarantee trouble-free operation, 
higher output, longer pump life. And, to give you maximum pumping 
economy, every Wilfley installation is JOB ENGINEERED. 

Pumping parts are available in a variety of metal alloys, as well 
as plastic, to cover a wide range of corrosive applications. 
Sand Pump, 


wivte Y 


5 in Economical Operation 


Write, wire or phone for complete details. 
“iltley Acd pu?” 


A. R. WILFLEY and SONS, Inc. 


Denver, Colorado, U.S.A. © New York Office: 122 East 42nd Street, New York City 17 








In the new lower-cost Series RE 
LIGHTNIN Mixer, you get all the advan- 
tages of LIGHTNIN Construction except 
for hollow-quill drive. The speed- 
reducer output shaft is coupled directly 
to the mixer shaft, rather than through 
a flexible coupling as in the regular 
Series E LIGHTNIN Mixer. 

Because of this one difference, we DO 
NOT recommend the new Series RE line 
for critical operations in which an acci- 
dental overload on the mixer shaft could 
cause a costly drive failure. In such ap- 
plications, our regular Series E design 
gives you maximum protection against 
process shutdown—a degree of insur- 
ance you get with no other mixer. 

For any job that doesn’t demand 
this high level of protection, you'll 
find the new Series RE LIGHTNIN 
Mixer hard to beat on first cost—and 
on performance. 

It’s the only mixer in its price range 
that gives you ail these advantages: 
1. Efficient right-angle drive—in all 

models 


SERIES RE comes in a full range of mixer sizes and mountings for open or closed tanks. 


LOW-COST MIXER 
Here’s how to save money on fluid-mixing operations 
that don’t demand the ultimate in shutdown insurance 


2. Low-headroom shape—inall models 
3. Easy-to-get-at change gears—ino all 
models 

Plus: Precision bevel drive gears. Shaft 
bearings spaced to keep span and 
deflection to a minimum in accord with 
AGMA standards. Speed quickly 
changeable in case process require- 
ments ever change. Splash lubrication 
throughout. Dry-well leak prevention. 
Many other refinements such as 
weatherproof oil-level gauge, weather- 
proof breather, clear-flow crankcase 
drain nipple, conveniently placed 
neoprene-covered grease fittings. 

You can get the new Series RE in a full 


range of sizes, in your choice of six 
different mountings for open or 
closed tanks, and in literally hundreds 
of standard power-speed combina- 
tions. Wetted parts in carbon steel, 
304 and 316 stainless steels are 
carried in stock. 

Get the story now. Ask your LIGHTNIN 
Mixer representative to show you how 
new Series RE gives you more mixer 
than ever for the money—and where 
you can apply it for greatest savings. 
He’s listed in Chemical Engineering 
Catalog and in the yellow pages of 
your telephone directory. Or write 
directly to us. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 128-c Mt. Read Bivd., Rochester 3, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont, 
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